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ELECTRIC DRIVING IN COTTON-SPINNING 
FACTORIES. 

The value of the electric drive in cotton-spinning factories 
is discussed convincingly in the Electrical Engineer (London), 
for May 29, by Mr. William Hanna. The author first points out 
the great importance of the cotton-spinning industry in Great 
Britain, an industry which has reached a very high stage of de- 
velopment, and which requires for its operation about 1,000,000 
horse-power. At the present time about three per cent of the 
work is done electrically, and, as the author says, if it can be 
shown that the electric drive is superior to the old line-shaft and 
belt system, a great ficld for the sale of electric power and 
apparatus will be opened. If he can make out a good case for 
Great Britain, where the old system of driving has been so 
thoroughly developed, the same conclusion should be applicable 
in this country, where the cost of power is relatively less im- 
portant, and means of increasing the output and improving the 
quality are likely to have more weight. 

Mr. Hanna points out that, as a general thing, there will he 
no gain by the mere substitution of a large motor for an eflicient 
steam engine, unless, of course, a cheap supply of power becomes 
available. The advantages of the electric system must be looked 
for in other directions, and these advantages are just as impor- 
tant whether the manufacturer generates his own power or pur- 
chases it from another. They are to be secured only by the 
proper application of individual and group driving, and they 
result mainly from the more uniform rotation of the machines 
themselves. If the variation in speed he but slight, the average 
speed of the machines may be increased with a corresponding 
increase in output; and uniformity of rotation naturally pro- 
duces a better product. Theoretically, therefore, the best results 
may be obtained by driving each machine independently so that 
no one would at all be influenced by others, but this is generally 
impossible on account of the large cost and the large number of 
small motors required. The machines must, therefore, be 
grouped together so as to produce a fairly uniform load on each 
motor, and so as to enable the factory to be operated economic- 
ally when orders are slack as well as when running night and 
day. The proper layout, then, of an electrical drive in such a 
mill requires considerable study of the characteristics of the 
machines and of the requirements of the individual mill. 
Success is not likely to be obtained by haphazard methods or 
by adopting one fixed plan for all factories. Each presents a 
problem of its own, requiring considerable knowledge of its 


business to insure success; but when skilfully solved, there is 


little reason to doubt the success of the installation. 
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ELECTRIC VISION. 

The wonders performed by the telegraph and telephone and 
the more recent success achieved in transmitting pictures elec- 
trically seem to have led the less-informed to believe that the 
transmission of vision, that is to say, the instantaneous repro- 
duction of an image of any object at a distance, is a problem 
but a little harder than those which have been solved and that 
its successful solution is a question of a short time only, if it 
has not already been attained. Indeed, not infrequently news- 
paper accounts are published of the invention of a device for 
seeing electrically by some one who confessedly never studied any 
science at all, but has spent a score or more of years on this one 
problem. These two discordant statements are sufficient hall- 
marks to enable any one to place the account of the invention 
in the proper receptacle, but either one of them alone ought to 
be enough for the thinking reader, because no one without a 
considerable scientific knowledge can hope to solve this exceed- 
ingly difficult problem, and any one who attacked it scientifically 
twenty years ago would probably have turned his efforts in other 
directions by this time, or we should first hear of some notable 
scientific discovery of his which would bring the electrical trans- 
mission of vision within the realms of probability. Up to the 
present time we have made practically no progress in this 
direction. 

Some time ago we called attention to the difference between 
the problem of transmitting vision and that of transmitting the 
voice or of reproducing a picture. The last two problems have to 
do merely with the production of effects in the proper sequence, 
while to transmit vision we must reproduce a multitude of dif- 
ferent effects simultaneously, and the difficulty of the problem 
is directly proportional to the ratio of the number of simul- 
taneous effects necessary. 

Now it happens that a single effect produced upon the 
retina will persist for about one-tenth of a second, so that. if it 
be reproduced ten times in a second the effect appears to be con- 
tinuous. This seems to open a possible solution of the problem 
as it is then only necessary to produce all of the desired effects, 
one after the other, within one-tenth of a second, repeating them 
ten times every second. This could probably be done, but the 
effect produced by any means we now have would hardly be satis- 
factory, as the resulting image would be exceedingly crude. 
The little likelihood of attaining success through this line of 
work is strikingly shown in an article by Mr. Shelford Bidwel’, 
on another page of this issue. For instance, an image two inches 
square, if broken up, as is done in the half-tone process, into a 
number of elements, requires that there be about 150,009 of 
these elements to secure definition as perfect as that given by a 
good photograph, and if this image is to persist there will then 
have to be 1,500,000 properly synchronized effects produced 
every second. If we are to be satisfied with definition as good 
only as that in coarse newspaper reproductions, the number of 
elements might be reduced to 16,000 and the number of syn- 
chronized operations to 160,000, but to attain even the latter 


result seems practically beyond us. 
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Another method of solving the problem is pointed out by Mr. 
Bidwell in which the persistence of vision is not depended upon, 
but in this case every element of the original picture must he 
connected by a wire with the corresponding element of the re- 
produced image. He estimates that such an arrangement would 
require about 90,000 conducting wires, which would constituic 
a cable eight or ten inches in diameter, and the receiving appa- 
ratus would occupy a space of about 4,000 cubic feet. A singel 
system would cost about $6,250,000, and even this investment 
would give an image in a single color only, and to produce it in 
two or three colors would increase the size and expense in direct 
proportion to the number of colors employed. 

These deductions should be somewhat discouraging to any 
who are working along this line, as the difficulty of the firs: 
method seems to render it almost hopeless and the expense oi 
the latter puts it beyond commercial possibility. It might | 
pointed out, however, that a sufficiently closely tuned wireless 
system might do away with the cable of wires necessary for My. 
Bidwell’s second solution, but the difficulty of tuning the differ. 
ent elements is presented, instead of that of synchronizing con 


fronted in the first method. 





A NEW KIND OF RAY. 

About fifty years ago it was observed by Pliicker that when 
discharge takes place in a vacuum tube through a powerfu! 
magnetic field, parallel to its direction, a luminous ray is forme 
which marks out a tube of magnetic force. Some time later thie 
same effect was described by Hittorf, but a considerable time 
elapsed before any satisfactory explanation was offered for this 
phenomenon. In fact, it can not be said even at the present time 
that all of the effects noted when such a discharge takes place 


have been completely accounted for. 


The explanation which is usually given is that this ray, 0 
beam of light, is due to the force exerted by the magnetic field 
on the cathode particles. Due to collisions or other interfering 
forces a certain number of these particles will be caused to 
move in paths not exactly parallel to the magnetic field, and the 
force then exerted upon them by the field will cause them to 
take spiral paths as though they twisted around and_ thus 
marked out a tube of force containing the entire discharge. 
Due, however, to the large number of particles following the 
spiral paths, the spiral character of the path will not be o} 
served even though the discharge render the gas luminous. 
According to this explanation Pliicker’s luminous beam is merely 
a cathode ray of special shape. 

This explanation, however, does not seem to fit all facls, 
for recent work by Villard led him to the conclusion that a 
different kind of discharge must be taking place. Others, again, 
have reviewed Villard’s work, finding in it nothing discordant 
with the general explanation, but M. A. Righi does not agree 
with the latter conclusion, as he thinks certain of Villard’s ex- 
periments do suggest the existence of what the latter called 
“magnito cathodic rays.” A brief account of M. Righi’s explan:- 
tion of the phenomenon is given in the Electrician, London, June 














June 27, 1908 


12. He says, as is well known, that there are in every such dis- 


charge positive atoms traveling in the same direction as the elec- 
trons. It will therefore happen occasionally that an electron will 
come into proximity with such an atom and become associated 
by it, net by direct absorption, as it were, but rather as a satellite 
to a larger body. These pairs will then be affected by the 
magnetic force of the field in which they are moving, and if 
the direction of rotation of the electron about the centre of 


of the pair be such that the electromotive force set up, 


gravity 
due fo its motion, has the same direction as the electrostatic 


force, the system will become more stable. If, on the other 
hand, it be revolving in the opposite direction, it will be less 
stable and collision with another atom will break it up more 


easily and tend to form another pair. These pairs will move 


down the line of force and constitute the so-called “magnito 
cathodie” The fact that the electrons themselves may be 


forced to take up helical paths down the tube of force will assist 


rays. 
in the formation of such pairs. M. Righi, therefore, imagines 
a new kind of discharge taking place, consisting of positive atoms 


associated with electrons; not combined, as ordinarily imagined, 


so as to produce a neutral atom, but each pair constituting a 
little planetary system, each portion of which may be influenced 
by the magnetic field in which it is moving. He has conducted 
a number of experiments, which: are in, agreement with this 
explanation, but does not consider his work at all conclusive. 





ELECTROLYTIC CORROSION. 

An interesting problem presented to the structural engineer 
at the present time is that of accounting for, and preventing, 
corrosion of buried steel structures. This matter is being dis- 
cussed from various standpoints. The civil engineer is inter- 
ested, and even alarmed, because he finds at times corrosion 
going on at a more or less disastrous rate, and he never knows 
when he may find this trouble turning up elsewhere. Attention 
is practically concentrated upon this corrosive action of steel, as 
the ordinary rusting of wrought iron, which takes place uniformly 
over the surface, is slow and not dangerous. Steel, however, seems 
to corrode locally, pits being eaten out of the metal until it is 
finally pierced. One of the latest reports on an actual case of 
such corrosion was submitted briefly at the recent meeting of 
the American Electrochemical Society, by Mr. R. H. Gaines, 
chemist for the New York Board of Water Supply. A more 
deiailed account of this is given in a recent issue of Hngi- 
The structure in question is a steel conduit 
It has been 


necring News. 
furnishing water to the city of Rochester, N. Y. 
found that this corrodes in certain localities in the characteristic 
way, necessitating repairs at different times. 

Explanations of this corrosive action are not all in accord, but 
in the particular conduit in question the trouble occurred in 
certain areas where there was an unusual amount of moisture, 
but apparently no opportunity for stray electric railway currents 
to cause the damage. Mr. Gaines attributes the effect to elec- 
trolytie action caused by the metal of the pipe, the impurities 
contained in it and the salts present in the moist earth. This 
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is the effect termed local action when it occurs in a primary 
battery, and the method employed there for avoiding it is usually 
amalgamation, which merely amounts to covering over the 
In fact, the 
entire plate is covered with this amalgam, thus presenting a 


impurities in the zinc with an amalgam of zinc. 


homogenous surface offering no opportunity for local action. 

The attributing of this corrosion to local action seems to fit 
the case fairly well, but there seems unfortunately to be a 
tendency on the part of many to call such action electrolytic. 
Strictly speaking, the action is really voltaic, as the term “elec- 
trolytic” has usually been employed to indicate corrosion of a 
metal by the passage of a current from it into an electrolyte, 
while local action is the reverse, as here chemical action between 
the metal and an electrolyte gives rise to an electric current. 
The difference is that, in the first case, energy is supplied to 
bring about the solution of the metal, and in the second the 
solution of the metal takes place spontaneously with the libera- 
tion of energy, and while the resulting effect upon the metal 
itself may be the same in either case, the methods by which 
it is brought about, and hence the means to be employed to 
prevent it, are different. In fact, the presence of the impurity 
merely makes it possible for the metal to go into chemical solu- 
tion just as a small piece of platinum acts catalytically when 
dropped upon a piece of metal submerged in an acid. 

It will be unfortunate if the term “electrolytic,” which has 
heretofore had a more or less definite meaning, comes into gen- 
eral use with a broader meaning, requiring further statement 
to explain what is actually meant, particularly as we have 
another term which has been applied to that specific action. 
Such use not only leads to confusion among engineers, but is 
apt to deceive the public and cause it often to lay blame for 
destructive action where it does not at all belong. 





THE WESTINGHOUSE REORGANIZATION PLAN. 

It is a cause for congratulation that at the meeting of the 
reorganization committees of the Westinghouse Electrie and 
Manufacturing Company on June 23 the reports submitted by 
the various subcommittees working upon their several plans of 
It is stated by the 


attorney for the readjustment committee that the subscriptions 


rehabilitation were highly satisfactory. 


to the $6,000,000 stock offered for cash were much greater 
than had been previously estimated. Of particular significance 
just at this time, and very gratifying to the Westinghouse 
Although 


organized only a few days, the committee of employés had 


interests, was the report of the employés’ committee. 


The subscrip- 
tions from the other committees showed large increases. [ast 
Saturday it was estimated that $4,000,000 of the $6,000,000 


stock had been subscribed. 


secured subscriptions to $600,000 stock at par. 


Since the peculiar circumstances which brought about the 
appointment of receivers for this company last October, a thor- 
oughly conscientious effort has been made to conserve the inter- 
ests both of the creditors and the stockholders. 
sacrifices made by Mr. Westinghouse, the patience and good will 
exhibited by the various creditors and the loyalty of the employés 
have established a record of which all parties may well be proud. 


The personal 
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THE FIRST SINGLE-PHASE RAILROAD 
IN ENGLAND. 


(By Our Special Correspondent.) 

After so much work of this kind has 
been accomplished in America and on the 
Kuropean continent it may seem late in 
the day to attach particular significance 
to the starting of a new single-phase line 
anywhere, but it is only with great de- 
liberation that moves of any consequence 
are made in this country, and our railroad 
authorities like to see their way fairly 
clear before they plunge into costly ex- 
perimental work; especially has this been 
so in the last year or two, when the pros- 
pects of being able to raise large sums of 
money for new capital have been far from 
bright, however promising the benefits ac- 
cruing from electrification might have 
appeared. 

The year 1908 we shall remember as 
witnessing the completion of the two ex- 
amples of single-phase alternating-cur- 
rent traction—the Midland line, of which 
some particulars follow, and the London, 
Brighton & South Coast Company’s Lon- 
Victoria 
which work is proceeding apace now. The 


don bridge to section, upon 


eatly autumn is mentioned as the time 


for experimental running to commence. 
In passing we may mention here that the 
London bridge system will have Allge- 
Elektricitats Gesellschaft 
ments—these are now being fitted to the 


meine equip- 
rolling stock at the car builders’ works at 
Saltley—whereas the Midland will repre- 
sent the electrical equipments supplied by 
Siemens and the British Westinghouse 
Company, respectively. 

We will now turn attention solely to 
the nearly completed line of the Midland, 
the Heysham, 
Morecambe and Lancaster. It is a re- 


which is route between 
constructed steam road, comprises about 
ten miles of double track and takes its 
supply of power from the railway com- 
generating station at Heysham. 
This station was originally put down to 


pany’s 


supply direct current for working cranes, 
lifts and so on at Heysham Harbor, and 
there has now been added the necessary 
machinery for supplying single-phase 
traction current. Two Mond gas pro- 
ducers, three 250-horse-power, three-cyl- 
inder Westinghouse gas engines driving 
150-kilowatt, direct-current, 460-volt gen- 
erators and a battery with Westinghouse 
reversible booster, were the original in- 
stallation. To this there has been added 
a 350-horse-power Westinghouse engine 
and generator producing a 460-volt direct 
current. The single-phase current is ob- 
tained through two Electrical Construc- 
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tion The 
supply of single-phase alternating current 
to the line is at 6,600 volts, twenty-five 


Company motor-gencrators. 


cycles. A new battery booster (lanca- 
shire Company) has also been put in. 
The switchboard was designed and con- 
structed by the railway company, and the 
instruments are of Westinghouse make. 
In all are three trains—three 
motor cars, two of which have Siemens 
equipments and one Westinghouse. The 
only reason the contracts were so placed 
was that the railway company preferred 
the all-electric control supplied by Sie- 
mens, while the Westinghouse Company 
to its electro-pneu- 
As well as the 
motor-cars there are four especially built 


there 


wished to adhere 


matie-control apparatus. 


trailer cars, and one or two old_ bogie 
coaches will serve for conveying workmen, 
ete., and 

Driving apparatus is fixed at 
each end of cars—trailers and motor-cars 
—as the trains will vary considerably in 
length, owing to the variable traffic from 


between Morecambe 


luggage, 


ITeysham. 


season to season, and also as the coaches 
are liable to reversal in the way they 
head owing to the triangular junction, 
near one apex of which Morecambe Sta- 
tion lies. 

The distance from Heysham to More- 
cambe is five miles and from Morecambe 
There will be 
practically no direct running from Hey- 


to Lancaster four miles. 


sham to Lancaster. There is also a three- 
Laneaster 
Castle. <A 


service  be- 


quarter-mile extension from 
Ayre to 


twenty-minute 


Green Lancaster 
continuous 
tween Heysham and Morecambe and a 
More- 


camhe and Lancaster, using a single line 


fifteen-minute service — between 
in cach case, are to be run, excepting 
throughout the day. 

The motor-cars are of the open central- 
corridor type, sixty feet long over all by 
nine feet wide, and there are three com- 
partments seating seventy-two passengers. 
In two of these compartments there are 
trap-doors for easy access to the motors, 
ete. The cars are all lighted from the 
power circuit, and the motor-cars are 
electrically heated from the same source. 
The trailers will be little in use in winter. 
To all cars, both hand and power brakes, 
under easy control from either end, are 
fitted. 
type obtained by pumps driven from inde- 
pendent motors, and each trailing bogie 
wheel is braked on both sides. As is usual 
in electric motor trucks, the brakes act 
only on one side of the wheels, lack of 
space making it impossible to adopt the 
standard railway practice of two brake 
blocks per wheel. 


The power brake is of the vacuum 
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Each motor-car has two brake eyliy 
ders, that for the motor bogie havin« 
special levers giving the cylinder ereaic: 
purchase than usual. The trailer Cars 
have only a single brake evlinder, operat- 
ing brakes on both bogies. The vacuyy) 
is obtained from a Gresham & Crayey 
vacuum pump supplied by the Vacuum 
Brake Company through Messrs. §; 
mens. 


The pump is motor driven wit) 
a worm speed reduction running in an 
oil bath. A single brake pump is use! 
on each motor-car. The control gear fo: 
the pumps is arranged to give a high spec 
and a low speed, the latter being onv- 
fourth of the higher. It has been s) 
cially arranged that it shall be practica|| 
impossible for a train to be moved wit!- 
out proper vacuum having first been 
tained. The driver’s brake valve is «{ 
special construction and is combined w'}\; 
a switch which operates the contactor: 
controlling the pump. Current is fed ws 
to this switch through one contact of 
three-way plug, of which one of the 
maining contacts is the feed wire from 
the auxiliary transformer, and the thir! 
goes to the master controller; it is, the: 
fore, impossible to move the car by means 
of any of the controllers unless this pli 
is inserted, and its insertion automatica! 
operates one of the pump contactors ar! 
starts it working at either the high or i/: 
low speed, most probably the former, 
the driver’s brake-valve handle is remo, 
able, but can only be removed in ful! 
speed position. The use of this plug also 
insures that only one controller throug! 
out the train can be used at a time. 

On each end of each motor-car is ca! 
ried an electrically operated horn, th: 
sound being produced by the vibration 0! 
a diaphragm by means of apparatus sii 
ilar to, but of greater power and mor 
substantial construction than, the ordi 
nary trembling bell, a very loud and clea: 
note being obtained. The sound is mu! 
tiplied considerably by use of proper! 
designed trumpets supplied by Boosey 3 
Company, and it is stated that a very 
satisfactory sound is produced at an ex- 
penditure of far less power, and much les: 
complication, than would be the case wil! 
a vacuum-operated horn. In fact, tli 
electric horn compares well with a horn 
operated by compressed air; the latter was 
not available on these cars. The vibrator 
are operated by a twelve-volt set of sec- 
ondary batteries, the train wire for operal- 
ing them being carried through the train 
in the ordinary train cable and through 
the jumpers. 

Two motors per car were called for. 
both carried on one bogie, it being con- 
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sidered a more economical and mechan- 


ieal arrangement to concentrate the motor 
power and reduce the number of parts as 
much as possible, while with single-phase 
fraction and voltage step control there is 
no necessity to consider series paralleling. 


‘The weight of a normal train is, without 
electrical apparatus or mountings, twenty- 
five tons for the motor-car, and seventeen 
and one-half tons for each of the two 
trailers. The trailer cars are considerably 
shorter than the others and they only seat 
fifiy-four passengers each. 

\Vhen the contracts were given out it 
was specified that around the speed-re- 
siyicted curves a speed of twenty-five 
per hour would be permitted. It 
was also stipulated that the coaches, if 
the order for them were divided, should 

niade by the contractors so that their 
equipments would be capable of being 
worked from the same master controllers. 
Considerable difficulty had to be overcome 
in order to meet this condition, but it was 

ind possible to work the Siemens and 
\\vstinghouse equipments in conjunction. 
‘wo 150-horse-power motors per coach 
« specified by the railway company, 
the two contractors supplied their 
rest standard sizes, the Siemens motors 
ing 180 horse-power nominal and the 
\\estinghouse 150 horse-power. The con- 
irol gear was specified to be preferably 
il-clectrie multiple-unit type, but the 
\Vestinghouse car has been accepted with 
is standard electro-pneumatie control 
uodified to enable it to work with the all- 
eclric Siemens car. 


‘The Siemens cars have two collector 
ws. It was impossible to get their 


‘andard bow, which is of inverted panta- 
‘raph type, into the restricted space at 
lisposal between the coach roof and over- 
ridges, and a type of bow has been 
dopted somewhat similar to the Conti- 

ital tramway type of bow, but having a 
inall auxiliary bow at the end controlled 
vy parallel motion. This bow, though 
-unpler than the standard bow, and re- 
quiring less room, while fairly satisfac- 
tory in working, has the disadvantage that 
it requires balancing by a wind screen. 
The Westinghouse bow is of the stand- 
ird pantagraph type, a single bow only 
being used. This goes into the available 
space fairly well. Both makers’ bows are 
purely spring controlled, so far as their 
working is concerned; the Siemens bow 
is, however, lowered by a master spring 
which can be thrown out of action by a 
vacuum cylinder. The Westinghouse mas- 
ter spring is controlled, as regards raising 
and lowering, by compressed air. A small 
hand pump has been installed in each 
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case for raising the bows when first start- 
ing them out in the morning or.at similar 
times when no compressed air or vacuum 
is available. The two Siemens bows can 
be raised or lowered separately, and the 
vacuum for holding them up is obtained 
from the train pipe through a ball valve, 
so that when the brakes are operated the 
vacuum remains on the bows. All the 
live portions of the collector gear in each 
case are carried on porcelain insulators. 
The roofs of all the coaches have been 
covered with an earthed wire netting so as 
to throw out the station circuit-breakers 
in the event of the overhead wire coming 
down on the roof. The high-tension wir- 
ing on the Westinghouse car is carried in 
lead-covered cable, which, on the roof, is 
protected with a further metal covering. 

The train cable is carried along the 
outside of the coach alongside the sole- 
bar in a metal tube; around the bends it is 
carried in flexible metallic tubing. Messrs. 
Siemens supplied the train cable couplers 
and master controllers for the whoie of 
the motor-cars and trailers, and a'so the 
pump motors and their control gear. 

The total weight of the Siemens motor- 
coaches and equipments is forty tons ten 
hundredweight and that of the Westing- 
house thirty-seven tons ten hundred- 
weight. 

The Siemens equipment consists of two 
motors, the main transformer, the auxil- 
iary transformer, preventive coil and com- 
mutating transformer, high-tension cir- 
cuit-breaker and fuse in the main trans- 
former circuit, contactors, motor fuses 
which also act as motor cutouts, and low- 
tension fuses in the circuit feeding the 
control, and also a low-tension fuse in the 
circuit feeding the fan. There is inten- 
tionally no fuse placed in the brake-pump 
main circuits, the cables for which are 
carried in special heavy section tubing; 
thus if anything goes wrong on the pumps 
the main high-tension fuse will be blown 
and the car will not run. The maste1 
controllers are of the fly-back or dead- 
man handle type, but somewhat different 
from the usual design, inasmuch as the 
release of forward pressure on the handle 
by the driver trips the whole of the con- 
tactors at once, whatever stop the driver 
may be on at the moment, and without 
his allowing the handle to return to the 
“off” position. 

The ‘Westinghouse equipment consi-t 
of motors, transformer and _ auxilia’ 
transformer, preventive coil, high-tension 
circuit-breaker in main circuit, fuses in 
auxiliary high-tension and low-tension cir- 
cuits, contactors, and control gear. The 
motors are ordinary straight series com- 
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pensated, without any special commutat- 
ing device other than the commutator re- 
sistance leads. The contactors are elec- 
tro-pneumatically operated, as are also the 
raising, lowering and locking gear of the 
bow, and to supply these parts a small 
compressor is installed in addition to the 
vacuum pump. On the Westinghouse car 
there is no interlocking of the high-ten- 
sion chamber with the bow; the high- 
tension chamber circuit-breaker and fuse 
are put in lock-fast cases, the keys of 
which are kept at headquarters. 

Turning now to the track and overhead 
construction work, the type of suspension 
is similar to that employed on the Ham- 
burg-Altona Railway, the chief difference 
being in the new type of suspension of the 
catenary wire, which was designed by J. 
Sayers, the telegraph engineer to the rail- 
way company. 

The line passes under a large number of 
over-bridges, mostly of the arched shape, 
and the clearance of these bridges “has 
been a matter of interest. The use of a 
single bow for traveling in both directions 
necessitated the bow being symmetrical 
about the centre line of the coach, and this 
brings the bow necessarily very close t« 
the structure of the bridge. In order to 
get through at all it was necessary to take 
the contact wire well out toward the 
centre of the arch low enough for the 
other side of the bow to clear the struc- 
ture properly. The contact 
figure 8 section and is run in lengths 
of from 800 to 1,000 yards. One end 
of each length of the contact wire is fixed 
through insulators to a terminal gantry 
and the other end is attached through 
suitable pulleys, ete., to a weight equal 
to about 1,200 pounds. ‘The fixed end is 
always that at which the train enters, and 
the weighted end that at which the train 
leaves; the tendency of the bow is there- 
fore always to straighten the contact wire. 
Experimental trials showed that the total 
friction of pull-offs, ete., was such as to 
make it necessary to use a tension of about 
1,200 pounds for 1,000 yards length, 
and with this tension the strain is fairly 
even throughout the whole length. It was 
found that a four-foot staggered contact 
wire, 7. ¢., two feet out of the centre, for 


wire is of 


a bow seven feet one inch (tip to tip). 
was too much for practical purposes for 
running at high speeds. The line is sit- 
uated in a country swept by very violent 
gales, and it is now considered that a 
stagger of two feet is a more practicable 
figure, though part of the line is actually 
run with three-foot stagger at present. 
The height of the contact wire from rail 
level varies from eighteen feet three inches 
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in the open to thirteen feet three inches 
under bridges. It is suspended by short 
loops, about four inches long, from a steel 
cable called the auxiliary wire. The loops 
are fixed to the contact wire, but are mov- 
able on the auxiliary wire, which again is 
held by the main catenary cablés, of which 
there are two. The main catenary span 
is thus broken up into six short spans on 
The two catenary cables 
throughout their 
length, except for about three feet on 
either side of the insulator, where they 
divide to pass through the grooves of a 


the auxiliary. 


are clipped together 


ring, these grooves being on opposite sides 
of the insulators. The catenary is there- 
fore free to move for this distance, and 
this equalizes the strains in spans due to 
at the same time it is 
secure in the case of the breaking of the 


unequal loading; 


wire. 

Section switches isolate the up and 
down lines, or the different branches. 
These switches are of the double-break 


air pattern and are fixed on the top of the 
poles supporting the gantries. A similar 
switch is in use at the various stations to 
enable the station staff to earth the over- 
head wiring in case of emergency. The 
gantries are connected together by a sep- 
arate overhead steel cable, which is 
earthed every half mile, the same earth- 
plates being used for lightning arresters 
of the horn type. This earthed steel cable 
has been erected in every case between 
the contact wire and the telegraph wires 
which are open on one side of the line, 
and it is believed that its presence has 
had a great effect in reducing the electro- 
static induction from the contact wire to 
the telegraph wires. 

The poles are mostly straight and of 
creosoted at Morecambe Sta- 
tion and at one or two other points it has 
been necessary to erect lattice steel poles 
and lattice girder gantries owing to the 
hig spans. Where wooden poles are used 
the gantries are made of two angles 
brought together at the ends, but kept 
apart for the greater part of their length 
hy distance pieces one inch thick, thus 
enabling the bolts from the insulator sad- 
dles to drop in the gap, and so giving a 
great range of adjustment of the insu- 
lator position without any necessity for 
drilling. 

In the design of the insulators the steel 
bolts supporting them are encased with 
ebonite, a similar arrangement to that 
adopted by Messrs. Siemens on the Ham- 
burg line, with a view to getting practically 
double insulation with one insulator. In 
addition to this the Midland company pre- 


wood, but 
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ferred to make the insulator in two por- 
tions and of massive construction. 

The outer rail on each line is bonded 
throughout its length with duplicate For- 
est City type bonds placed under the fish- 
plates. At all crossings and junctions all 
rails are bonded together for greater con- 


tinuity with the wheels of the coaches, and 


these bonds and those used for cross-bond- 
ing are ordinary copper-cable bonds. Spe- 
cial care was taken in bonding the line, to 
prevent moisture from getting into the 
drilled holes or on to the bond plugs dur- 
ing the process, and in wet weather the 
work was abandoned. 

At Heysham the rails are 
earthed in the sea by duplicate copper 
earth plates. At Morecambe they are 
earthed at the end of the Midland Rail- 
way pier, these plates being of copper. 
but for protection they are again dropped 
into a large cast-iron caisson. At Lan- 
caster the rails are earthed to the cast- 
iron columns of the bridge in the bed of 
the river, where water is always flowing. 
Recording ammeters were put in these 


Harbor 


various earths, with a view to indicating 
the proportion of current which returns 
by these routes. 

R. M. Deeley, the locomotive superin- 
tendent of the Midland Railway Com- 
pany, and Dalziel, 
planned the electrification scheme and de- 


his assistant. J. 


tails, also the equipment of the generating 
W. B. Worth- 
ington, the chief engineer, designed an:l 


station and of the trains. 


supervised the overhead construction work. 
Savers, telegraph en” 


AE. 1B. 


together with J. 
neer, and Mr. Argyle. 
London, June 13. 


a> 
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Receiver Named for the Con- 
solidated Railway Lighting 
and Refrigerating Com- 
pany. 

Randolph C. Barrett, of Newark, N. J., 


was appointed temporary receiver in that 





city on June 22 for the Consolidated Rail- 
way Lighting and Refrigerating Company, 
a $22,000,000 corporation with an office 
The 
concern. which has stock outstanding of a 
total par value of $21,119,338, was formed 
in 1901 by Isaac L. Rice, president of the 
Electric Boat Company. Since that time 
Mr. Rice has been president. The vice- 
president is August G. Fromuth, of Phila- 
delphia, and the other directors are 
Adolph Lewisohn, Arthur Lehman, P. J. 
Goodhart and George W. Hoyt. 

The application for the receivership was 


at 5 Nassau street, New York city. 
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made before Vice-Chancellor Howell jn 
behalf of G. L. Boissevain. who holds fift, 
shares, and Charles S. Thorne, who holds 
twenty-five shares of stock. It was de- 
clared that while the company was author- 
ized to engage in the business of lighting 
railway cars and operating electric fans 
in cars hy power derived from the opera 
tion of trains, the company has confine! 
its activities to owning and holding stock. 
and securities in other companies. 

In the 
Thorne it was stated that the operation 


affidavits of Boissevain an! 


of the company are largely, if not en 
tirely, in the experimental stage, and thi 
it has not been able to earn or pay a diy: 
dend on its capital stock. 

The Consolidated Railway Lighting ani 
Refrigerating Company controls the Con 
solidated Railway, Electric Lighting an: 
Equipment Company, capital $16,000,000, 
which company manufactures and supplies 
to railway companies its “Axle Light” 
system for electric lights and fans fo: 
all kinds of passenger cars. Through its 
control of the Consolidated Railway, Ele 
tric Lighting and Equipment Compan) 
it controls the Lindstrom Brake Company, 
whose brake is largely used throughout th: 
United States. It also controls the Rail- 
way and Stationary Refrigeration Com 
pany, capital $6,000,000, which owns 4 
mechanical refrigerating device for the re- 
frigeration of cars as well as for stationar\ 
plants. 





a> 
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New York Electrical Society. 

The New York Electrical Society hel 
its annual meeting at the Hotel Astor, 
Wednesday, June 17. The following ol- 
ficers were elected : 

President, Henry A. Lardner. 

Vice-presidents, W. Noble Dickinson 
Jr.; J. C. Forsyth, 8. D. Spring. 

Secretary, George H. Guy. 

Treasurer, H. A. Sinclair. 

The that 
eighty-four members were elected during 


secretary’s report showed 


the year. There were three deaths and 
thirty-five resignations, leaving a_ total 
active membership of 880 as against the 
831 of last year. 

Frederick A. Muschenheim gave a most 
entertaining address on “Electricity in the 
Modern Hotel,” and the evening’s exer- 
cises included an inspection of the elec- 
trical and other features of the hotel, a 
collation, and a visit to the newly opened 
roof garden. 
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Canadian Electrical Association. 


Eighteenth Annual Convention Held at Toronto, Ontario, June 17-19. 


Hi. Canadian Electrical Association 
held its eighteenth annual conven- 
tion in the Chemistry and Mining 

Building of the University of Toronto, in 
the city of Toronto, Ontario, on Wednes- 
dav, Thursday and Friday, June 17, 18 
an 19. Fine weather continued through- 
out the entire meeting; the attendance 
was large, and at the close it was declared 
by all present to have been one of the most 
pleasurable and profitable conventions in 

- history of the association. 

‘he papers read were of a high order, 

the discussion interesting and profit- 

\{ the opening session upward of 150 
delegates were in attendance, and they 
continued to arrive until over 200 had 
-ivned the register. 

‘he success of the convention was due 

the energetic efforts of the president, 
i. S. Kelsch; the secretary, T. S. Young, 
ind the managing committee, composed 
o! R. G. Black, A. A. Dion, B. F. Reesor, 
Charles B. Hunt, J. M. Robertson, J. J. 
Wright, W. Williams, H. 0. Fisk, J. W. 
Purcell and J. G. Glassco. All of these 
centlemen did their utmost during the 

ssions to interest and entertain the mem- 

rs and visiting friends. The business 

ssions were interspersed with entertain- 
ent of various kinds. 

At the opening session Alderman Gra- 

in extended the city’s welcome. A 
earty welcome was also extended on be- 

lf of the University of Toronto by Dr. 
lalconer, the president, and Professor 
(ralbraith. President Falconer expressed 
ie hope and wish that the relations be- 
‘ween the university and the association 
night in the future become very much 
closer than in the past. Dr. Galbraith 
-tated that when the university had been 
asked to place the Chemistry ‘and Mining 
uilding at the disposal of the associa- 
tion it had been only too glad to comply. 
lle thought the more the university could 
(0 to come into contact with the men who 
were doing the actual work of the profes- 
sion the better for its own educational 
work; and he was extremely sorry that 
ihese meetings could not be held while the 
students were present so that they might 
get the benefit of the experience of prac- 
tical men, 

The president in his annual address re- 
ferred to the fact that the association had 
been formed in September, 1891, with a 
total membership of twenty; it had grown 


until the membership now numbered al- 
most 400, which was exceedingly gratify- 
ing. The present programme indicated 
with what rapid strides the association 
was growing, especially during the Jast 
two years, under the secretary, Mr. Young. 
The financial panic within the last year 
or so had caused the members of the asso- 
ciation to pass through a very severe 
strain, but from a recent trip throughout 
the Dominion of Canada, covering some 
four thousand miles, and visiting many 
business places, he felt assured that a re- 
action was setting in and that good times 
were again coming. He referred espe- 
cially to the fact that a comparison of the 
steam railways electric railways 
showed that electric railways had stood the 
test better than the steam roads. 

With reference to the fear that the in- 
troduction of the new tungsten lamp 
would displace the old forms, and conse- 


with 


quently decrease the revenue derived by 
lighting companies, he stated that the con- 
sumption of lamps had 
reached the enormous figure of over 85.- 
000,000 lamps per annum on the Ameri- 
can continent; and he thought the tung- 
sten lamp, to both the lighting stations 
and consumers, would be a distinct benefit, 
owing to the high efficiency of this lamp 
and its increased sale. He called special 
attention to a resolution adopted by the 
National Electric Light Association at its 
last annual meeting to insert a clause in 
the National Code making mandatory the 
grounding of alternating-current second- 
aries up to and including 150 volts and 
making prohibitory the grounding of such 
secondaries carrying an excess of 159 
volts. He thought this resolution would 
be of considerable moment to the Cana- 
dian association in that it would have a 
great effect upon the rules of the Fire 
Underwriters. 

The secretary, T. S. Young, in his re- 
port stated that 120 new members had 
joined the association during the year. 
Special efforts had been made during the 
past twelve months to interest a larger 
number of private lighting and power 
companies in the association, with the re- 
sult that while a year ago seventy private 
companies were represented by individual 
membership, to-day the number stood at 
ninety-two. A committee had been ap- 
pointed to memorialize the Dominion 
Government for a reduction in the fees 


incandescent 


charged for inspection of electric light 
meters, with the result that an order-in- 
council was passed on March 14, 1908, 
abolishing registration fees which had ef- 
fected a saving of some $6,000 to the com- 
panies interested. The question of a re- 
duction of the fees for the testing of 
meters was left in abeyance. 

Among the questions which he thought 
might be discussed at the convention was 
the duty on carbons. So far as he knew 
had been manufactured in 
Canada for a number of years, and it 
would seem that the present excessive duty 
of thirty-five per cent should be abolished 
or greatly reduced. According to the re- 
port of the Department of Trade and 
Commerce electric light carbons to the 
value of $30,566 were imported into Can- 
ada during the nine months ended March 
31, 1907, or approximately $40,000 a 
This represents a duty of $14,000, 
which is an unjust burden on the lighting 
companies. 

During the sessions on Wednesday the 
following papers were read: “Power Rates 
and Factors Which Influence Them,” by 
W. N. Ryerson; “How to Increase the 
Station Load,” accompanied by lantern 
slides, by George Williams; “Lost and Un- 
accounted-for Current,” by C. R. McKay, 
and “Various Electrical Power Plants by 
European Designers,” by C. H. Mitchell, 
the last-mentioned paper being illustrated 
by about ninety slides, showing various 
hydroelectric plants visited by the writer 
of the paper during a trip through 
France, Italy, Switzerland and the Aus- 
trian Tyrol. 

The paper on “Power Rates and Factors 
Which Influence Them” dealt with the 
various methods in vogue of charging for 
power, namely. the sliding scale, the meter 
rate, the flat rate, and second-class power. 
The writer favored the sliding-scale con- 
tract, especially where power was derived 
from waterfalls, on the ground that it of- 
fered greater inducements to raising the 
load-factor. 

George Williams, in connection with his 
paper on “Methods of Increasing the Sta- 
tion Load,” showed a large number of 
slides illustrating illuminated-sign light- 
ing, decorative lighting and outline light- 
ing. He took occasion to state that the 
community which retards the growth of 
its central station retards its own, for the 
development of the electrical service in 
any city is conceded to be a prime factor 


no carbons 


year. 
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to the city’s development. Now that the 
company is right internally and has the 
ambition to progress it can popularize its 
service and make everybody want to use 
electricity wherever it can be applied; it 
can turn all the industrial wheels; it can 
illuminate every inhabited house that can 
afford any other form of artificial illumi- 
nation; it can turn every business street 
into a nightly exposition and change a 
dismal, unattractive town into a brilliant, 
progressive one. In short, it can make 
the central station company the greatest 
medium of usefulness in the community. 

In that portion of C. R. McKay’s paper 
on “Lost and Unaccounted-for Current” 
referring to the theft of current, Mr. 
McNay stated that many states had passed 
legislation making this offense a crime 
punishable by fine or imprisonment, or 
both, but the prosecution of such cases was 
a difficult and expensive matter and fre- 
quently involved such sacrifices of power- 
ful interests as to render questionable a 
general policy of prosecution. Probably, 
on the whole, it was preferable to use 
other means of preventing or stopping 
such offenses, at the same time using the 
utmost vigilance in their detection. 

“Modern Street Lighting,” by A. F. 
Fleming; “Electric Plant Earnings Per 
Capita,” by W. A. Bucke; “Regulation of 
Electric Currents or Circuits,” by W. G. 
Chace; “Electrical Franchises, Their 
Legal Status and Basis of Valuation,” by 
James Bicknell, and “Contracts,” by 
Robert McKay, constituted the papers 
read on Thursday. 

In the paper by Mr. Bicknell, one of the 
leading members of the Toronto bar, on 
“Klectrical Franchises,” he stated that 
franchises might be granted by the Fed- 
eral Parliament to railway, telegraph, 
long-distance telephone and similar com- 
panies, as well as all companies declared 
by Parliament to be for the general ad- 
vantage of Canada or any two or more 
provinces; that provincial legislatures 
might grant franchises to all companies of 
a local or private nature; and that munic- 
ipal corporations might grant franchises 
with the restriction that in the case of a 
Dominion company they must first obtain 
the approval of the government. 

He stated that monopolies were not fa- 
vored by the law, and that the granting 
of monopolies by municipal corporations 
was forbidden, except to telephone com- 
panies for five-year periods. No munici- 
pality has the right to confer upon any 
electrical company the right to string its 
wires over private lands. He also stated 
that a franchise might be altered by Par- 
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liament or by the legislature, but that 
neither of these bodies need grant com- 
pensation, but that the British Constitu- 
tion was such that no injustice would 
knowingly be done. 

Mr. McKay’s paper dealt with the laws 
of Ontario as applied to contracts. Both 
of the above-mentioned gentlemen an- 
swered many questions which were put to 
them by those present. 

On Friday W. L. Macfarlane read a 
paper on the “Grounding of Transformer 
Secondaries,” which brought out consider- 
able discussion; H. 8S. Strickland pre- 
sented a paper on “The National Electric 
Code”; and “The Oscillograph,” illus- 
trated with slides and instruments, was 
the subject of a very interesting demon- 
stration by H. W. Price, consulting engi- 
neer, of Toronto. 

The election of officers, which took 
place on Thursday afternoon, resulted as 
follows : 

President—W. N. 
superintendent Ontario Power Company, 
Niagara Falls, Ontario. 

First vice-president—R. M. Wilson, 
general superintendent Montreal Light, 
Heat and Power Company, Montreal. 

Second vice-president—P. S. Coate, 


tyerson, general 


Chatham Gas Company, Chatham, On- 
tario. 

Secretary-treasurer—T. S. Young, To- 
ronto. 

Managing Committee—R. G. Black, 
Toronto; A. A. Dion, Ottawa; B. F. 
Reesor, Lindsay; Charles B. Hunt, Lon- 
don; J. J. Wright, Toronto; W. Williams, 
Sarnia; H. O. Fisk, Peterboro; J. W. Pur- 
cell, Walkerville; W. A. Pearson, Niagara 
Falls. and R. S. Kelsch, Montreal. 

The question of deciding on a place for 
the holding of the next annual convention 
was left to the managing committee. 

At the close of the business sessions an 
association luncheon was proyided, which 
was followed by an illustrated lecture by 
R. J. Clark on “Large Power Plants of 
America.” In the afternoon of Friday a 
baseball match was played at the Maple 
Leaf Park, Hanlon’s Point, between the 
manufacturers and operating companies. 

The social features provided were an 
afternoon tea for the ladies at the Royal 
Canadian Yacht Club, a drive around the 
city, a trip to Searboro Beach Park by 
special cars, a moonlight excursion on 
Lake Ontario and a demonstration of elec- 
trometallurgical apparatus by Saul Dush- 
man. Those wearing the association 
badge were permitted at any time to visit 
the power plants and distributing stations * 
in the city. They were also given free 
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transportation by the Toronto Railway 
Company, and a special telephone seryico 
was provided at the convention buildins 
by the Bell Telephone Company. 

A letter was received from Thomas A. 
Edison regretting his inability to be pres- 
ent at the convention, owing to his ab- 
sence from home. 

An interesting collection of exhibits 
was displayed by the Canadian Gener, 
Electric Company, of Toronto and Peter- 
boro; the Gas and Electric Power Co)- 
pany, of Toronto; the Canadian Westing 
house Company, of Hamilton; the Joyner- 
Greene Company; J. F. B. Vandeleur, of 
Toronto; the Canadian Fairbanks-Morse 
Company ; the Electrical Specialties, Lin- 
ited; the Philip Carey Manufacturine 
Company, and the Oneida Community, of 
Niagara Falls. 

a He 
American Institute of Elec- 
trical Engineers’ Land 
and Building Fund. 

The board of directors of the American 
Institute of Electrical Engineers has in- 
structed the Building Fund Committee 1 
discontinue its offices and all its expenses 
for office rent and office help, and to tse 
the office force of the Institute to mak 
the necessary collections of outstanding 
obligations. Under these circumstancs 
the work of this committee comes to an 
end. 

No greater cause for congratulation his 
existed in the history of the Institute than 
the work done by this committee under 
the direction of 'T. C. Martin, chairman. 
The committee has raised close upon 
$171,000. In commenting upon the work 
of the committee, Mr. Martin, as chair 


man, has commended the work of Geors 
H. Guy, who, at a small cost, has done for 
the committee an immense amount of 
work involving constant cireularization of 
all the membership and corresponden 
with over 1,500 subscribers, nearly all 0! 
whom are paying their subscriptions |) 
instalment. The example set by the In- 
stitute has had a notable effect upon thie 
other societies, so that the work of 
committee can hardly be measured by 


direct results alone. 


ee 


Electrical Supplies for the 
Navy Department. 

The Bureau of Supplies and Accounis 
will open bids in Washington, D. C., on 
July 28 for the following electrical ma- 
terial: Miscellaneous electrical supplies 
and 2,600 incandescent lamps for «de- 
livery at Puget Sound, Wash. 
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MASTER CAR BUILDERS’ 
ASSOCIATION. 


rORTY-SECOND ANNUAL CONVENTION, HELD 
Vt ATLANTIC CITY, N. J., JUNE 17, 
18, 19 AND 20. 


The first session of the forty-second 
annual convention of the Master Car 
Builders’ Association was called to order 


on Young’s Pier, Atlantic City, N. J., 


Wednesday morning, June 17, at 9.50 
o'clock, by the president, George N. Dow, 
of the Lake Shore & Michigan Southern 
Railway. The Rev. Newton D. Cadwell, 


pastor of the Olivet Presbyterian Church, 


offered prayer, and the Hon. Franklin P. 
Stovy. mayor of Atlantic City, weleomed 
the convention in a brief address. On 
behal! of the association the reply was 
mace Hugene Chamberlin, of the New 
York Central lines. 

President Dow delivered his annual 
address, calling particular attention to 
the objects of the association in procuring 
uniformity in ear construction and eco- 
nomical results in the interchange of 
traflic between the railroads of the coun- 
iry. lle pointed out the necessity for co- 
operation and co-ordination of the work 
of the various railway associations and 
commented upon the proposed changes in 
the organization of the American Railway 
Association, 

‘le report of the secretary, Joseph W. 
Taylor. showed that in June, 1907, the 
aciive membership was 377, and in June 
IW0s. 424. The total membership is as 
follows: active, 424; representative, 275; 


late, 133; life, 14; total, 726. The 
nuiiber of cars represented in the asso- 
compared with last year, was 


Clalion, 


stated to be as follows: June, 1907, 
2.251.397; June, 1908, 2,283,330; in- 
Cl 28.933. The report showed re- 
ceipis and expenditures for the year of 
S1i00L67. Twenty-nine railroads and 
private ear lines have signified their de- 


sire to become subscribers to the rules of 
intrchange governing freight cars. Five 
railroads have also advised their accept- 
ance of the code of rules governing the 
interchange of passenger equipment. 

The report of the treasurer showed that 
there was a balance on hand of $6,956. 

($n motion, the action of the executive 
conimittee fixing the dues for 1909 at $4 
per vote was approved. 

Professor W. F. M. Goss, of the Univer- 
sity of Illinois, addressed the session on 
the matter of the Master Car Builders’ 
laboratory at Purdue University. Pro- 
fessor Goss has recently relinquished his 
post in that institution, and he intro- 
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duced Professor Charles H. Benjamin, 
who has succeeded him, 

EK. A. Mosely, secretary of the Inter- 
state Commerce Commission, delivered an 
address in which he called attention to 
the present tendency and necessities of 
legislation with regard to railroad cor- 
porations. 

The report on “Revision of Standards 
and Recommended Practice,” exclusive of 
“Protection to Train Men,” was presented 
by C. A. Seley, chairman. 

The report on “Brake Shoe Tests” was 
read by Dr. Goss, followed by the pres- 
entation of the report on “Tests of Master 
Car Builders’ Couplers,” by 'T’. H. Curtis, 
chairman. 

THURSDAY MORNING SESSION. 
The Thursday morning session was 
called to order at 9 o’clock and the con- 
vention proceeded to the discussion of the 
report of the committee on ‘Tests of Mas- 
ter Car Builders’ Couplers.” 

The report of the “Arbitration Com- 
mittee” was presented by J. J. Hennessey. 
A motion to accept the decisions of the 
“Arbitration Committee” carried. 
The report of the committee was ac- 
cepted, and its recommendations referred 
to a letter ballot. 

The report of the standing committee 
on “Revision of Rules for Loading Long 
Material” was presented, and, on motion, 
the the 
were referred to a letter ballot. 

The report of the committee on “Cast- 
Iron Wheels” was presented and the sub- 


Was 


recommendations of committee 


ject was recommitted to the committee. 

The report of the committee on “Jour- 
nal Box and Pedestal for Passenger Cars 
with Journal Five by Nine and Five and 
One-half by Ten Inches” was presented 
and referred to a letter ballot. 

The report on “Marking of Freight 
Equipment Cars” was presented and re- 
ferred to a letter ballot. 

The report of the committee on “Air- 
Brake Hose Specifications” was received 
and the committee continued. 

The report of the committee on “Au- 
tomatic Connectors” was presented and 
the committee continued with instructions 
to investigate further. 

The report of the committee on “Lat- 
eral Bracing of Steel Freight Cars” was 
presented and the committee continued to 
investigate the service conditions relative 
to steel under-frame and all-steel cars to 
see if it can not find some general speci- 
fication for the application of the lateral 
brace, especially between the body bolster 
and the end sills. 
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The report of the committee on “Side 
Bearings and Centre Plates for Freight 
and Passenger Cars” was presented. No 
action was taken on the recommendations. 
The was continued and in- 
structed to conduct both laboratory and 
service tests of anti-friction centre plates 
and side bearings. 

The report on “Steel Passenger Cars” 
was presented, but the lateness of the hour 
prevented discussion at this session. 

The committee on nomination reported 
the following ticket: 

President—R. F. McKenna. 

First vice-president—F. H. Clark. 

Second vice-president—T. H. Curtis. 

Third vice-president—LeGrand Parish. 

Executive Committee—J. E. Muhlfeld, 
C. E. Fuller, H. D. Taylor, J. F. Walsh, 
C. A. Schroyer. 


committee 


FRIDAY MORNING SESSION. 

The Friday morning session was called 
to order at 9 o’clock. The secretary an- 
nounced that at the meeting of the execu- 
tive committee on Thursday Dr. Charles 
H. Benjamin, dean of the School of En- 
gineering of Purdue University, had been 
proposed for associate membership. ‘The 
executive committee approved of this and 
gave notice that at the convention next 
year a vote would be taken on the pro- 
posal of Professor Benjamin for member- 
The executive committee had ap- 
proved the applications for life member- 
ship by W. H. Thomas and C. H. Cory, 
who joined the association in 1888. 

The secretary presented the report of 
the auditing committee, which certified 
that the books of the secretary and treas- 
urer had been examined and found cor- 


ship. 


rect. 

It was announced that the executive 
committee had decided to fix the date 
when the rule concerning air-brake hose 
should go into effect as of June 1, 1909. 

The report on “Heating and Ventilat- 
ing of Passenger Cars” was presented by 
S. G. Thompson, chairman of the commit- 
tee. This report was received and the 
thanks of the association extended to the 
committee for its work. 

The report of the committee on “Pro- 
tective Coatings for Steel Cars” was pre- 
sented by J. E. Carson, chairman. ‘The 
report was received and the committee 
continued. 

The committee on “Location of Ends of 
Running Boards” presented a brief prog- 
ress report. 

The report of the special committee on 
“Standards for the Protection of Train 
Men” was presented by C. A. Seley, chair- 
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man, and, with slight amendments, the 
report was accepted. 

On motion, the executive committee was 
directed to appoint a standing committee 
on “Standards for the Protection of Train 
Men.” 

The report of the committee on “Box- 
Car Doors and Fixtures” was received. 

The report of the committee on “Tank 
was presented by A. W. Gibbs, 


This report was received and 


Cars” 
chairman. 
the recommendations referred to a letter 
ballot, and the committee continued. 

The report of the committee on “Sub- 
jects” and the report of the committee on 
“Resolutions” were received. 

The convention proceeded to topical dis- 
cussions, 

On motion, the secretary was directed 
to cast the ballot of the association for the 
ticket reported by the committee on nomi- 
nations. 

President-elect McKenna was escorted 
to the chair and made a brief address to 
the convention. 

After remarks by R. T. Walbank, presi- 
dent of the Railway Supply Manufac- 
turers’ Association, and several others, the 
convention was adjourned. 


AMONG THE EXHIBITORS. 

The exhibit of the Railway Supply 
Manufacturers’ utilized all 
ihe available space on the million-dollar 
The excellent arrangements of the 
committee in charge of the exhibits indi- 
cate the complete satisfaction with which 
the association views this departure in ar- 
ranging the exhibits. The large 
amount of room available made it possible 
to so arrange the exhibits that every piece 
of apparatus was easily visible without 
spending a great amount of time at each 
exhibit. Among those exhibiting appa- 
ratus of particular interest to electrical 
men were the following: 

The Adam & Westlake Company, 
Chicago, Ill., exhibiting the Adlake-New- 
bold electric car-lighting system and other 
specialties. 

The American Blower Company, De- 
troit, Mich., showed its new multi-vane 
dynamic blower and motor-driven exhaust 
fans. 

The American Brake Shoe and Foundry 
Company, Mahwah, N. J., exhibited steel- 
back brake-shoes for heavy railway service. 

The Bliss Electric Car Lighting Com- 
pany, Milwaukee, Wis., exhibited its axle- 
driven individual car-lighting equipments, 
train-line couplers and other apparatus. 

The Chicago Pneumatic Tool Company, 
Chicago, Ill., showed a complete line of 


Association 


pier. 


for 
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alternating and direct-current electric 
drills, grinders, blowers and hoists, and a 


complete line of vacuum cleaners for 
residences, hotels, cars, etc. 

The Consolidated Car Heating Com- 
pany, New York city, exhibited all kinds 
of heating apparatus for railroad cars. 

The Consolidated Railway, Electric 
Lighting and Equipment Company, New 
York city, exhibited its system of lighting 
steam railway cars by electricity, and the 
Consolidated “Axle Light” system. 

The Dearborn Drug and Chemical 
Works, Chicago, Ill., showed samples of 
boiler tubes and photographs demonstrat- 
ing the pitting and corrosive action of 
strong alkali waters and waters containing 
free acid, and the heavy scale formation 
resulting from waters containing sulphates 
and carbonates of lime. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., exhibited crucibles of 
all kinds, graphites, lubricants, pencils, 
motor greases, etc. 

The Electric Storage Battery Company, 
Philadelphia, Pa., exhibited several types 
of Chloride Accumulator and Tudor Ac- 
cumulator car-lighting cells. A line of 
Exide vehicle cells was also shown 

The General Compressed Air and 
Vacuum Machinery Company, St. Louis, 
Mo., showed a pneumatic railroad car- 
cleaning truck with tool box and auto- 
matic control valve, a complete set of reno- 
vators and cleaning tools, and a set of 
special fittings, all in actual operation. 

The General Electric Company, Sche- 
nectady, N. Y., showed an extensive line 
vf railway motors, locomotive headlight 
sets, train lamps, switch panels for car 
lighting, and machine tool applications. 

The Gold Car Heating and Lighting 
Company, New York city, exhibited its 
railway-car heating and lighting appa- 
ratus. 

The H. W. Johns-Manville Company, 
New York city, exhibited its asbestos and 
magnesia railroad supplies. 

The Sprague Electric Company, New 
York city, exhibited its interlocking steel- 
armored air-brake and signal hose; also 
steel-armored cable and flexible steel con- 
duit for interior and exterior electrical 
wiring, outlets and switch boxes, and con- 
duit fittings. 

The Standard Paint Company, New 
York city, exhibited its “Ruberoid” roof- 
ing, insulating papers, wood-preservative 
paints and insulating varnishes. 

The Triumph Electric Company, Cin- 
cinnati, Ohio, exhibited a fine line of 
motors and generators. 

The Westinghouse Air Brake Company 
entertained its guests in a handsomely ap- 
pointed reception room. 

The Willard Storage Battery Company, 
Cleveland, Ohio, exhibited storage bat- 


teries for train lighting and signal work. 
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The Wilmarth & Morman Company, 
Grand Rapids, Mich., exhibited a number 
of motor-driven machine tools. 

The Yale & Towne Manufacturing 
Company, New York city, exhibited its 
electric triplex hoists, overhead trolleys, 
chain blocks, door checks, padlocks and 
station hardw are. 


‘pe 
a 


FINANCIAL REPORTS OF ELECTRICAL 
COMPANIES. 





FRENCH WESTINGHOUSE COMPANY, 

At the annual meeting of the stock- 
holders of the Société Anonyme Westing- 
house, held in Paris, France, on May 29, 
the following balance sheet as of Decem- 
ber 31, 1907, was submitted. On July 29, 
1907, the shareholders voted to reduce the 
capital stock from 25,000,000 francs to 
15,000,000 francs. The December 31, 
1906, balance sheet as registered, less 
amounts extinguished, is shown herewith 
for comparison : 


















ASSETS. 
1907, 1906, 

Francs Francs, 
A siesta sis)~ 0/5 oa vivieisisin oie Siam cinleielsinas.e 30,000 26,000 
IEE LOE ree 2,142,220 380,378 
Accounts receivable .............+5 9,004,218 3.850.460 
Bills receivable....... ay olaivisrtalalereis 2,631 34,789 
OO ISG REA BOR SNE ee a err rane a ee 
Advances on purchases, etc....... 1,159,578 454,336 
Material on ‘gaia aeeeoeen 634,611 347,114 

At Havr 

Stock and ‘material under con- 

struction. -. 5,161,771 4,077,285 
a. Serre oe 1.278 1 
Tools, dies and — . 8,686,907 07,148 

AVE ecie'weilesivewie 6 «+ 490,469 86.000 
Buildings.. « 2,110,194 722,972 

At Freinville: 
Stock and material under con- 

PUMUCUROM onic ioci5 cae valsce vse givio nse 2,197,649 = 1,848,084 
EE oiann Chenkeeseheicenan 2,085 1 
Tools, dies and patterns .......... ye 7.148 
MMMM cs cicuie cess pataisiisllsinsideivaswacd 5 6, 00 
Buildings 2,972 

At Puteaux: 
Stock, supplies and furniture..... — ...... 843 
At Paris and agencies: 
URES EAPIIGILC, <i occecccccsicscces 18,344 1 
At Moulineaux : 
Supplies and material ............. 136,571 130,298 
Patent rights, privi.eges, etc...... 4,000,000 = 4,000,000 
OUR ccc coc canes pe roberen eaenee 2, 813,769 = 22,123,378 
LIABILITIES. 
rancs Frances. 
BRC CRD NAE oo. iccicsiaesonsceente 15,000,000 == 15,000,000 
IE RUNS wosa'a'scic.cbeessleasisisieseateas 10,000,000... eee 
PMG UABROER. jccieccecser cca =. negecels 1,028,035 
MOTI AROIOGOR. - osseccdcccseves SEIOSIC canes 
Accounts payable........ccccsccee. 2,511.549 = 2,497,316 
Advance pay on orders ............+ 1,165,635 1,001,601 
MIS BVMUIO vic s05scsnucasess seta’ 1,114,207 1,339,186 
Provision for Puteaux contract... ...... 510,000 
EGR EENO o sclnsiciciis cee h clsneus cic eee sos 438,273 400,000 
Accounts of provisions and orders. ...... 217,586 
eo  errrrrrerr errr B86 ck saisae 
BEE ob i canceenceNcenavincucuscees 82,818,769 22,123,378 


The report of the directors indicates 
great improvement in the business for the 
year ended December 31 last as compared 
with the previous year. Among orders 
recently received is one for 1,000,000 
frances just placed with the French West- 
inghouse Company by one of the under- 
ground railways of Paris. The French 
company is now conducting the air-brake 
and electrical business in France, Bel- 
gium, Spain, Portugal and Italy, and has 
also developed the Leblanc condenser busi- 
ness to a point which indicates that il will 
become one of the most important an 
profitable branches of the company’s busi- 
ness. 
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European Practice 


Hi) design and engineering features 
of the equipment of a modern 
theatre are sufficiently important, 

so much is now demanded in the way of 
safeguards to life and property and the 





By Frank Koester. 

Contrary to recent American practice, 
the glaring effect of exterior illumination 
is lacking on European theatres, while the 
esthetic features of the architectural de- 
sign are much more carefully considered. 














THE MunicrpaAL THEATRE AT NUREMBERG. 


iuction of realistic effects on the 
stave, by a proper control of the electric 
current, that they are worthy of the very 


repre 
re] 


Fie. 1.—Bus-BAR ARRANGEMENT AT A BERLIN THEATRE. 


carclul study of the designing engineer. 
The applications of electricity in several 
loveien theatre equipments will be dealt 
wiih in the following. 


The Municipal Theatre, Nuremberg, an 


illustration of which is shown herewith, 
is an example of this. 








Similar to the common practice in this 
country, most of the theatres draw their 
power from the public service central sta- 
tion. In most cases where an_ isolated 


Fic. 2.—SuBsTATION, 
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in the Electric Equipment of Theatres. 


plant is installed, however, a storage bat- 
tery is also put in, so that at times of 
light load the generators may be run to 
charge the battery which carries the plant 
over the peak loads. When power is drawn 
from the central station two service con- 
nections are made, one in the regular 
manner to the common feeder and one 
direct from the central station, with 
switches so arranged that in case of emer- 
the entire load may be 
from either feeder. 

Where alternating current is 
to the motors it is customary to install a 


gency supplied 


supplied 


motor-generator set with a storage battery 
for the lights, while two separate storage 
batteries are installed on opposite sides 
of the theatre for exit lights. Fig. 1 
shows the bus-bar connections of a Berlin 
theatre, while Fig. 2 shows two motor 
generator sets in the substation of the 
above-mentioned Nuremberg _ theatre. 
These two sets each consists of a fifty-horse- 
power, 2,000-volt, fifty-cycle synchronous 
motor, direct-connected to two fifteen- 
kilowatt, 115-volt, direct-current Siemens- 
Schuckert generators. These two gener- 
ators are connected in series to give a 
three-wire direct-current distribution and 
arranged so that they may be supplied 
from either of the two above-mentioned 
service connections. 

The theatres are usually supplied with a 


main switchboard to control the entire 








MunicipAL THEATRE AT NUREMBERG. 


service, a main stage board, a separate 
house-lighting board and one main power 
board. Besides this there are numerous 
smaller centres of distribution. The de- 
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Fre, 3.—E.ectricaL Prema. Fie. 4.—DIstRrBuTioN CENTRE AND SPECIAL ExLBows, FiG, 5.—SigNaL APPARATUS. Fie. 6.—APPARATUS FOR 
Movina Stace Serrine. Fic. 7.—Wirtna BENEATH STAGE. Fic. 8.—ARRANGEMENT OF DIMMERS AND MAIN STAGE Boarp art 
LUETTICH. 


























3. 9.—Mozart Hatt, AT NOLLENDORF THEATRE, LIGHTED WITH ARC AND INCANDESCENT LAmMPs. Fia. 10.—AUDITORIUM OF THE CENTRAL 
THEATRE, CHEMNITZ, LIGHTED WITH INCANDESCENT LAMPS _ Fia. 11.—Main STArRWAy, OPERA Housk, FRANKFORT-ON-Matn, LIGHTED 
WITH INCANDESCENT LAMpPs, Fie, 12.—RESTAURANT OF THE NOLLENDORF THEATRE, BERLIN. 
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tails of the wiring system are very similar 
to those employed in this country, . e., 
all wiring is done in steel conduit. A 
novel feature of the pipe is that it is split 
longitudinally, the couplings being split 
in the same manner and simply pressed on 
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The four-light borders have these same 
These 


borders are wired up with a separate sup- 


colors and in addition yellow. 


ply feeder for each color with a common 
return. The colors are divided up into 


various groups, such as foot and border 








Fic, 13 —ARRANGEMENT OF STRIP AND BorDER LIGHT, MunicrpPaAL THEATRE, NUREMBERG. 


the cnds of the pipe, acting like a spring 
clamp and not requiring any threading. 
This method is known as the Peschel sys- 
tem and is largely used by the Siemens- 
Schuckert Company in many of the fore- 
most theatres in Europe. 

The elbows for this pipe are made 
either with a long sweep, as shown in 
Fiv. 3, or where appearance ig given 
greater Consideration a square box with 
removable covers, as shown in Fig. 4, is 
used. This latter method allows of plac- 
ing the pipes a little closer together, an 
also facilitates the drawing in of the 
Wirt 5. 

\ typical design of ceiling fixture light- 
ing is shown in Fig. 10, using incandes- 
cent lamps and representing the Centra! 
Theatre of Chemnitz, while Fig. 9 shows 
the ceiling lighting of Mozart Hall, Nol- 
lendorf, 


ravivement of combined are lamp and in- 


Berlin, where a very novel ar- 


condescent cluster is used.  In_ recent 
years the use of the tantalum lamp has be- 
cole very prevalent on 100 to 120-volt 
systems. In all of the accompanying pho- 
tovraphs it will be noticed that the lamps, 
form of cluster or chandelier, ete., and 


ir locations have been carefully chosen 
as to harmonize with the interior deco- 
rations of the building. 

Of course, the stage equipment con- 
stiiutes the larger part of the electrical 
apparatus in a theatre. 
usually equipped with three or four color 
cis of lights. In the three-color borders 
the lamps are white, red and bluish green, 


The stages are 
fo) 


lights, special strips, ete. Each of these 
groups has a separate dimmer for each 
color. 

These dimmers are installed in_ tiers 
directly on the proscenium wall, as shown 








Fie. 14.—Derait, BANK OF DIMMERS. 


in Fig. 14, or in a well-ventilated room 
directly below the stage. As will be seen 


in Fig. 8, representing a part of the stage 
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at Luettich, the dimmer resistances are 
placed in rows over each other as com- 
pactly as possible and connected to the 
operating hand wheels by means of cords. 
These hand wheels are counterbalanced 
by weights in order to hold the dial at the 
desired location. These wheels are in- 
stalled in rows and so arranged with mas- 
ter wheels that the groups may be con 
trolled in sections or all of a single row 
operated by one wheel. The stage switch- 
board proper is located within easy reach 
of these dimmer-controlling wheels, so 
that the operator may easily open any cir- 
cuits at will. Where very fine work is 
required these contro! wheels are some- 
times provided with indicators. 

From the above-mentioned stage switch- 
board the entire illumination of the stage 
is controlled, including the various stage 
searchlights and effect lamps. Of course, 
none of the are lamps are placed on re- 
sistance. A method of installing and dis- 
tributing strip lights and border lights is 
shown in Fig. 13, representing the new 
municipal theatre in Nuremberg. — For 
securing lightning effects small are lamps 
are hung high up in the wings and con- 
trolled by 
switches. 


automatic make-and-break 
The effect of distant lightning 
is secured by dimming the lamps. 

To give an idea of the number of lamps 
used in a theatre the following figures ay 
submitted, in regard to the opera house at 
Frankfort-on-Main. On the stage alone 
are installed 2,872 incandescent lamps, 
all being twenty-five candle-power — ex- 
cept 386, which are of thirty-two can- 
dle-power. ‘To these must be added 106 
lightning are Jamps and twelve search- 
light and effect lamps of twenty amperes 
each. ‘lo control these incandescent latipes 
there are eighty-four dimmers installed. 
The lamps installed in’ the auditoriuni 
staircases, corridors, smoking-rooms, etc.. 
foot up to a total of 2,955, giving a total 
of 5,810 meandescent lamps. 

The consumption of power for yarious 
purposes other than lighting is also mani- 
fold. ‘The advantages of motor-operated 
apparatus on the stage is apparent on ac- 
count of the ease and simplicity of control. 
All the theatres are provided with iron 
curtains made up of angle-iron frames 
and corrugated iron, They are operated 
by motors of from two to four  horse- 
power, while for turning the entire stage 
motors are also installed. For elevating 
and lowering the whole stage motors of 
from eight to twelve horse-power are in- 
stalled. 
rectly, while in some cases they merely 


Sometimes these motors act di- 


operate a hydraulic system. Motors are 
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also installed for lifting objects or players 
through trap-doors. Fig. 5 shows a typ- 
ical signal board; Fig. 6 the apparatus 
for moving the stage setting, and Fig. 7 
the wiring system beneath the stage. 

Thunder, rain, wind, ete., effects are 
secured by motor-driven apparatus. Scene 
shifting: is also accomplished in the same 
manner. 

In connection with any good-sized the- 
atre there are carpenter and repair shops 
in which the machinery is all electrically 
driven. All the ventilating apparatus is 
also electrically operated. ‘This, of course, 
requires only a few motors, as the air is 
either cooled and moistened or heated, all 
according to the season, and blown around 
through the building by large fans and a 
system of small ducts. Small electric 
heating apparatus is much used in the 
dressing rooms for curling irons, heating 
water, colors, ete. The signal system, of 
course, is also entirely electrically oper- 
ated. This applies equally to the players 
as well as to the audience. This also ap- 
plies to fire signals, ete. 

Another novel feature of the electrical 
equipment is the loud-speaking telephone 
used for the orchestra, dressing rooms, ete. 
The “Metalik” Incandescent 

Lamp. 

A new metallic-filament incandescent 
lamp has been brought out in England by 
G. M. Boddy & Company, of Newington 
Works, Liverpool, under the trade name 
“Metalik,” which is briefly described in 
Electrical Engineering (London), May 
28. The efficiency of the lamp is said to 
be about one and one-quarter watts per 
candle-power. Lamps are made for 
twenty-five candles at fifty volts, thirty- 
two and fifty candles at seventy-five to 
130 volts, and in larger sizes for higher 
potentials. A twenty-four-volt, ten-can- 
lamp is being brought out 
for train lighting. These lamps have 
their filaments anchored in such a manner 
that it is possible to use them in any posi- 
tion. The filaments are said to be manu- 
factured under a special chemical process 
of which no particulars are given, but it 
is stated that the product is tougher than 
other metallic filaments. Recently it has 
been found possible to make the filaments 
shorter and more rigid, enabling the bulb 
to be reduced in size, so that now a thirty- 
two-candle-power lamp will go into the 
ordinary chandelier. It is said that these 
lamps have been used with much success 
in Paris. The life is given at over 1,000 
hours. At Croydon, England, the average 
life has been 1,407 hours, and at another 
place lamps have been in service for 1,356 
hours, and they are still in good condition. 


dle-power 
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TELEGRAPHIC PHOTOGRAPHY AND 
ELECTRIC VISION.’ 


BY SHELFORD BIDWELL. 


The success achieved by Dr. A. Korn 
in the telegraphic transmission of photo- 
graphs (Nature, vol. lxxvi, p. 444) has 
been followed by a remarkable develop- 
ment of inventive activity in the same 
line. Among several new processes which 
have recently claimed public attention 
three of the most promising were described 
in detail at the April meeting of the So- 
ciété Francaise de Physique. As in Dr. 
Korn’s method, the reproduced picture is 
in all cases constituted by a close spiral 
line of varying intensity traced upon a 
photographie film, or other material, cov- 
ering a cylinder which rotates synchro- 
nously with another cylinder in the trans- 
mitting instrument. The use of selenium 
for controlling the resistance of the circuit 
is, however, generally discarded, the requi- 
site variations of current being effecte 
hy purely mechanical means; ordinary 
film negatives, therefore, can not be used. 

In M. KE. Belin’s process, which he calls 
* Téléstéréographie,” the original picture 
thickly coated  gelatin-bichromate 
print, which has the form of a relief, 


is a 


lights being represented by elevations of 
the surface, and shades by depressions. 
The print is wrapped around the trans- 
mitting cylinder, which rotates uniformly, 
and at the same time moves slowly in a 
direction parallel to its axis. A sapphire 
point attached to the short arm of a lever 
presses lightly upon the picture, and is 
caused to move in correspondence with 
the contour of the surface. At the end 
of the long arm of the lever is a contact 
piece which slides over the edges of a 
series of thin copper plates, separated 

sheets of mica, and connected with  re- 
sistance coils, the whole constituting a 
rheostat capable of interposing in the cir- 
cuit a resistance ranging from 0 to 4,000 
ohms in twenty steps. The current, reg- 
ulated in accordance with the undulations 
traversed by the sapphire point, passes at 
the receiving station through an aperiodic 
reflecting galvanometer, such as Blondel’s 
oscillograph. A beam of light concen- 
trated upon the galvanometer mirror. is 
reflected to a convex lens so placed as to 
project an image of the mirror over a 
small hole in the side of a light-tight box, 
inside which. rotates the receiving cylin- 
der covered with a photographic film. Be- 
tween the hole and the lens, and close to 
the latter, is inserted an “optical wedge,” 
consisting of a sheet of glass tinted by 


1Reprinted from Nature, London, June 4 . 
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gradations from perfect transparency «| 
one end to opacity at the other. A slight 
deflection of the mirror displaces en 
flected rays from the centre of the lens 
toward the edge, and causes them to pas: 
through a different part of the optica! 
wedge; thus the intensity of the project« 
image of the mirror, and therefore of the 
photographic action upon the film, js 
varied in correspondence with the strenvt)) 
of the current. Photographs measuriny 
thirteen centimetres by eighteen centi- 
metres were transmitted by this apparatus 
over a double-wire telephone line jy 
twenty-two minutes. 

For use in Carbonnelle’s instrument. 
the “Téléautograveur,” the photograph /- 
submitted to a treatment, details of whic) 
are not published, whereby the electric:| 
conductivity is varied locally, being 
greater in the shades than in the lights. 
The picture is mounted upon the trans- 
mitting cylinder, and a stylus  bearins 
upon the surface is joined to one of the 
line wires. The receiving cylinder is co\ 
ered with a sheet of soft metal, gelati: 
or celluloid, or simply by several sheets o! 
white paper separated by carbon paper. 
The sheet is acted upon by a graving poin' 
attached to the diaphragm of a telephone. 
which is in cireuit with the transmittiny 
apparatus. This process is said to give 
very satisfactory results, and to be re- 
markably rapid, a portrait nine centi- 
metres by seven centimetres having been 
reproduced over a distance of ninety kilo- 
metres in eighty-eight seconds. 

A picture adapted for transmission |) 
M. Pascal Berjonneau’s 
graphe” is prepared as a cylindrical hal! 
tone block, the surface consisting of « 
multitude of metallic points, the densit\ 
of which varies with the lights and shades 
The block rotates under a stylus in thi 
usual way, regulating the current whic! 
passes over the line. At the receiving sta- 
tion a galvanometer actuates a shutte: 
which allows more or less light to pass 
through a small aperture to the phoio- 
graphic film. It is claimed for this a) 
paratus that it is the only one which ca: 
be operated satisfactorily on an ordinar\ 
telegraph line, all others requiring a tele- 
phone line with metallic return. The tim 
occupied in sending a portrait from Paris 


“Téléphoto- 


to Enghien by a single wire is said to hav: 
been 247 seconds. 

The problem of telegraphic photog- 
raphy is often associated in the popular 
mind with that of distant electric vision. 
or “seeing by electricity,” as it has been 
called. According to a telegram from the 
Paris correspondent of the London Times, 
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dated April 28, the latter problem is now 
engaving the attention of M. Armengaud, 
president of the French Society of Aérial 
Navigation, who “firmly believes that 
within a year, as a consequence of the ad- 
vance already made by his apparatus, we 
shall be watching one another across dis- 
tances hundreds of miles apart.” It may 
he doubted whether those who are bold 
enouh to attempt any such feat ade- 
realize the difficulties which con- 
front them. The telegram referred to 
seers to contemplate the transmission of 
images over an ordinary telegraph 


quately 


optical 
: telephone line by a method in which 
advantage is taken of visual persistence. 
A necessary condition would be that the 
censiiive substance—selenium or other 
photocleetrie body—should pass at least 


ten times per second over every unit of 
ihe surface upon which the image to be 
transinitted is projected, while at the dis- 


tant station electrical connection is estab- 
lished, also ten times per second, between 
the lin wire and every individual eleme t 
in succession of the apparatus illuminat-. 
ing the receiving sereen; and the synchro- 
nism of the arrangement must be so per- 
fect that at the moment when the sensi- 
tive substance oceupies any given unit 
area on the surface of the transmitter, 
connection must be made with the corre- 
sponding unit in the receiver. The diffi- 
culiy imposed by this condition depends 


chiefly upon the necessarily large number 
of the units of area to be dealt with. 
Suppose that the image is received upon 
a screen no greater than two inches 
squire: if its definition is to be as perfect 
as {hat presented by the eve or by a good 
pholograph, the number of elements re- 


quired would amount to about 150,000, 
and ihe synchronized operations to a mi'!- 
lion and a half in every second. If ve 
are satisfied with a definition equal to 
tha’ of the coarse half-tone pictures to 
he found in some of the daily newspapers, 
the necessary number of elements might 
to 16,000, and that of the 
svnchronized operations to 160,000 per 
Even this would be wildly im- 
practicable, apart from other hardly less 
serious obstacles which would be encoun- 
fered, 
of course, be greatly diminished by em- 
rotating arm, 


he reduced 


sCCON |. 


The number of operations might. 


ploving an oscillating or 
carrying a row of sensitive selenium cells, 
as was proposed by Professors Ayrton and 
Perry nearly thirty years ago. For a 
coarse-grained picture two inches square 
12 of these might suffice; but such an 
arrangement would require 120 line wires, 
ind would also introduce a new series of 
troubles. 
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But although the problem is apparently 
incapable of solution upon the lines indi- 
cated, there is no reason beyond that of 
expense why vision should not be elec- 
trically extended over long distances. The 
only method which can be regarded as 
feasible (unless, indeed, M. Armengaud 
has made a revolutionary discovery) is 
that suggested by the structure of the eye 
itself; the essential condition is that every 
unit area of the transmitter screen should 
be in permanent and independent connec- 
tion with the corresponding unit of the 
receiving screen. This idea would natu- 
rally present itself to any one approaching 
the subject for the first time, but would 
probably be rejected in favor of some- 
thing apparently more simple. Such an 
apparatus could, however, be constructed 
without any 
from that arising from the mere multipli- 
cation of its components. I have made 
a rough estimate of the cost, assuming 
the stations to be 100 miles apart, the 
received picture to be two inches square 
and the length of a unit to be 1/150 inch. 
Of each of the elementary working parts— 


serious complexity apart 


selenium cells, luminosity-controlling de- 
vices, projection lenses for the receiver 
and conducting wires—there would be 
90,000. The selenium cells would be fixed 
on a surface about eight feet square, upon 
which the picture would be projected by 
an achromatic lens (not necessarily of 
high quality) of three feet aperture. The 
receiving apparatus would occupy a space 
1,000 cubic feet, and the cable 
connecting the stations would have a diam- 
eter of eight or ten inches. The thing 
could probably be done for £1,250,000 
($6,250,000), but not for much less. By 
an application of the three-color principle 
it would be possible to present the picture 
in natural colors, like that shown upon 
the The 
cost would in that ease be multiplied by 


of about 


focusing screen of a camera. 


three. 
eee ee 
BOOK REVIEWS. 

‘*Practical Induction Coil Construction.” John 
Pike. New York. Spon & Chamberlain. Boards. 
128 pages. 36 illustrations. 5 by 7 inches. Fur- 
nished by the ELECTRICAL REvIEw for fifty cents. 

This is intended to be a practical guide 
for the construction and use of induction 
coils and accessory devices, such as inter- 
No attempt is made to explain 
the principles or theory of operation, but 


rupters. 


detailed instructions are given for the as- 
sembling of the core, winding of the pri- 
mary and secondary coils, construction 
of the condenser, switches, discharging 
rods, interrupters of several types, and 
mounting of the coil. Dimensions and 
specifications for several coils are given 
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and instructions for the use of the coil in 
radiographie work. The concluding chap- 
ter of the book deals with the repair of 
damaged coils. 


“Development and Electrical Distribution 


of Water Power.” Lamar Lyndon. New 
York. John Wiley & Sons. Cloth. 317 
pages. 644 by 914 inches. Illustrated. Fur- 


nished by the EnectrricaLt Review for $3. 

The purpose of the author in this work 
has been to produce a purely engineering 
treatise in which all the salient facts con- 
cerning the hydraulic development of 
power, its into electrical 
and its transmission over long 
distances, are collated and their inter- 
dependence shown. With but few excep- 
tions-no basic principles of electricity are 
set forth, nor are the derivations given 
of the formule used. The author empha- 
sizes particularly the relationships between 
the available power, the methods of de- 
veloping, the machinery and apparatus 
employed, and the final use to which the 
energy will be put. An interesting fea- 
ture of the book is the descriptive matter 
concerning plants which has been taken 
from prominent technical periodicals. 
There are thus shown in concrete form the 
practical applications of the expressions 
which the author has adopted as stand- 
ard engineering practice. 


conversion 
energy, 


“Profit Making in Shop and Factory Man- 
agement.” Charles U. Carpenter. New 
York. The Engineering Magazine. Cloth. 
146 pages. 6 by 8% inches. Furnished by 
the Evecrricat Review for $2. 

The methods which Mr. Carpenter de- 
scribes in this excellent volume have been 
tried and perfected under the stress of 
daily operation in the course of his experi- 
ence as supervisor, manager, head of the 
labor department, and president, of vari- 
ous large manufacturing plants, notably 
the National Cash Register Company and 
the Herring-Hall-Marvin Safe Company. 
The least that can be said for the work is 
that he who. has become discouraged at 
the retrogression which may have taken 
place in his shop or factory finds en- 
couragement and reason for hope that 
proper management can bring order out 
of chaos; and he who has been decidedly 
successful in the operation of his factory 
or plant may glean from a careful read- 
ing many suggestions which may prove of 
great helpfulness. The merit of the book 
lies chiefly in its lucid explanations of the 
methods as they have been developed, and 
its insistence of the fact that nothing that 
will bring about an orderly progression 
of manufacturing methods and reduce the 
operating costs is too much trouble. 
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SWITCHGEAR-CONTROL APPARATUS 
AND RELAYS FOR ALTERNATING- 
CURRENT CIRCUITS. ' 


BY CHARLES C. GARRARD. 





(Concluded. ) 

Reverse Relays at the Ends of Feeders 
—The function of such relays is to prevent 
a fault on the feeder being fed back from 
the 
The currents which flow into such a fault 


substation or distribution network. 
will have passed through long lengths of 
feeder, the C 
which will cause the voltage applied to the 
shunt of the relay to fall. 
relays, situated at the ends of feeders, are 


R and inductive drop in 
Thus reverse 


far more likely to be affected by drop in 
volts than are those on generators. For 
this reason it is desirable for the relay 
to operate as quickly as possible after the 
occurrence of the reversal. The objection 
to instantaneous reverse relays on gener- 
ators does not apply here, as a similar 
action to the slow surging of current, or 
cross-current, from one generator to an- 
other can not take place. Temporary re- 
versals of energy in a feeder may happen, 
however, due to hunting of the substation 
machinery. The hunting may be set up 
by a temporary disturbance in the system, 
such as a short-circuit with consequent 
lowering of voltage. With an instantane- 
ously operating relay the first reversal, 
provided it be of sufficient amplitude, 
will cause the relay to operate, and thus 
the circuit may be opened when there is 
not any need for it. As the time-limit 
relay is inadmissible, this action must be 
obviated by other means. The determin- 
ing factor is obviously to what degree may 
hunting occur in the substation machinery 
without the same falling out of step? 
Naturally if it be going to fall out of step 
the opening of the cireuit is an advantage. 
On the other hand, a moderate temporary 
swing might be set up between the sub- 
station and the generating station, which 
will be damped out immediately and not 
do any harm. The instantaneous reverse 
relay at the far end of the feeder should 
that the 
power required to operate it should be 


be set, therefore, so minimum 
above that likely to flow back, owing to 
such harmless hunting of the substation 
It follows that the feeder-end 


relay should be set proportionately higher 


machinery. 


than the reverse relay on the generator; 
probably if it were set to operate at 
twenty-five per cent of the normal full- 
load capacity of the feeder it would form 
the most suitable arrangement. Other 
considerations also indicate that a higher 
power setting of the feeder-end relay than 


1A paper read before the Institution of Electrical 
Engineers of Great Britain, May 14. 
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the generator relay is admissible. With 
the latter the motoring current may be of 
very low power-factor, and in order to 
keep the current within moderate limits 
the power setting of the relay must be 
The feeder-end re- 
verse relay is intended, however, to prevent 


kept relatively low. 


a feeding back into an earth or short- 
circuit. Such current would be of high 


power-factor, and, if not interrupted, of 
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Fic. 94A.—DIAGRAM OF THE Usual METHOD OF 
INSTALLING SPARE CABLES. 

Thus the high 

watt setting of the relay is justified. 


considerable magnitude. 

Protection of Interconnector Cables— 
Interconnector alternating-current cables 
are used generally to connect up one sub- 
station with another. The ordinary sys- 
iem of generating station and substations 
without interconnectors is shown in Fig. 
94. To guard against stoppage of supply 
it is necessary to have at least one spare 
With an inter- 
(Fig. 


%B), however, the necessity of these two 


cable to each substation. 


connector cable between S, and 8, 











Fic. 10.—D1aGRaAM OF CONNECTIONS BETWEEN 
THE GENERATING AND Two SUBSTATIONS 
WHEN THE LATTER ARE CONNECTED BY A 
SPARE CABLE. 

spares is done away with. Also in many 

cases the distance S, 8S, is shorter than the 
the 
generating station, so that the intercon- 


distance from either substation to 
nector results in a saving in capital ex- 
The standard method of pro- 


tection for ordinary feeders is by means of 


penditure, 


an inverse time-limit maximum circuit- 
breaker at the generating station end and 
a reverse circuit-breaker at the substation 
end. It is obvious that this system is not 


applicable to the interconnector, as power 
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may flow either from 8, to S,, or from 
S, to S,. In fact, if 8, and S, are run- 
ning in parallel the direction of flow jn 
the interconnector will aller according { 
the relative loading of the substations, 
Conditions Under Which the Intereon- 
nector Should Be Automatically Discon- 
nected—A diagrammatic representation of 
a generating station feeding two substa- 
tions connected together by an intercon- 


O 








Fic. 98.—DIAGRAM SHOWING THE SUPERIORITY 
OF A SPARE CABLE CONNECTING SUBSTATIONS. 


nector is given in Fig. 10. It is obvious 
that the interconnector should be  pro- 
tected against excessive 
through it of such magnitude that. thi 
It is 
conceivable that owing to faulty super- 
the current in the intercon- 
nector may mount up to such an extent 
that damage to it may result. 
of a maximum circuit-breaking device is 
desirable therefore, and. as the only object 
of this is to prevent thermal damage, the 
time clement should be very long—longer 
than any of the other maximum circuit- 
breakers on the system, whose function i{ 


loads 


going 
cable itself is likely to be damaged. 
intendence 


Some kind 


is to deal with shorts and accidental tem 
porary overloads. For shorts and ovyer- 
the other than tho- 
caused by the failure of the interconnect 
itself, the circuit-breakers on-the feeders, 


loads on system, 


motors and generators must be relied 
upon. The interconnector, from the point 
of view of control, virtually makes two 
that is, it is a pre- 
longation of the substation bus-bars. So 
long, therefore, as the interconnector is in 
good condition, and not permanently over- 
loaded sufficiently to be burned, overloads 





substations into one 


and shorts on the system should never cut 
it out of circuit. The occasion when i! 
should be cut off is when it goes wrong 
itself either by grounding or shorting. It 
is obvious that to attain this end som 
thing more is needed than simply maxi- 
mum or reverse relays at either end of tlic 
interconnector, as these can not discrimi- 
nate between shorts or grounds in the in- 
terconnector, or in other parts of thie 
system. To solve the problem it is only 
necessary to consider that the function of 
the interconnector is to pass energy from 
one substation to the other in either di- 
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rection. So long as it is doing this it 
may be said to be performing its function. 
It is, however, not doing so when it takes 
energy from one substation and does not 
adieot it to the other—that is, when 
energy flows into the cable at both ends 
at the same time. It follows that a cir- 
cuit-breaking apparatus must be installed 
at either end, and that these must be in- 
terconnected together. This is done 
generally by means of one or more pilot 
wires. 

Merz and Price’s Systems—The prin- 
ciple on which this method depends is 
illustrated in Fig. 11. A current trans- 
former (C. T.) is ineluded in the inter- 
conne: tor at either end, the secondaries of 
which are connected together through the 
trip coils (T. C.) and the pilot, the return- 


circuit being via earth. So long as the 
current flows through both current trans- 
formers in the same direction, it is im- 
material in which direction, the electro- 
motive forces induced in the secondaries 
of the C. TY’s balance, and current does 


not flow through the pilot and trip coils. 
So soon, however, as the currents at either 
end become unequal, or a reversal at the 
one end relatively to the other takes place, 
current begins to flow in the trip coils, 
and when this has reached sufficient value 
the switches are opened. It may be men- 
tioned that differential relays are used 
usually, in addition, for operating the 
tripping mechanism of the switches as the 
arrangement of Fig. 11, although quite 
right theoretically, can not be applied 
practically in the simple form shown. 

The advantage of Merz and Price’s ar- 
rangement is that potential transformers 
are done away with altogether. In order 
to secure full protection, however, more 
than one pilot wire has to be run for each 
three-phase intereonnector. 

rotection of Intereonnector Cables by 


Means of Electrically Interlocked Reverse 
Relays—As a criterion of failure of an 
interconnector is the simultaneous flow. of 


power into it at either end; such a circuit 
can he protected by the installation of re- 
verse power relays at both ends, both 
relays being connected in a common trip- 
pine circuit arranged so that only when 
energy is flowing into the cable at both 
ends is the trip-coil circuit closed at both 
and the main switches caused to 
(see Fig. 12). Normally, 
the trip eireuit is broken at one re- 


lay and 


open cireuit 
made at the other, or vice 
versa, according to the direction of flow 
of power in the cireuit. The relays close 
circuit with a slight time element so that, 
on the flow of current reversing, one of 
the contacts is opened at the one relay be- 
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fore the other one is closed. On reference 
to Fig. 12 it will be seen that only when 
power is flowing into the cable at both 
ends at the same time is the trip-coil cir- 
cuit complete through each trip coil and 
the circuit ruptured at both ends. 

A and <A, are each a pair of contacts 
which are closed automatically when the 
main circuit-breaker at the corresponding 
end opens. Thus, if the switch at the left 
end of the interconnector opened slight- 
ly before the one at the right-hand end, 
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Nia. 11.—MERzZ AND PRICE’S SYSTEM OF PRO- 
TECTION OF INTERCONNECTIONS. 


the trip-coil circuit would be closed at A 
and by the relay at the right-hand end. 
Thus the circuit-breaker at the rftght-hand 
end would also operate. The object of 
this arrangement is to insure that both 
ends of the interconnector will be discon- 
nected even if the two switches do not act 
quite as quickly as each other. Each trip 
coil is also arranged so that it is cut out 
of circuit when its main switch has opened 
circuit, after, however, A (respectively 
A,) has been closed. The trip coils, there- 
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Fic, 12.—PRotTECcTION OF THREE-PHASE INTER- 
CONNECTOR BY MEANS OF ELECTRICALLY 
INTERLOCKED REVERSE RELAyYs. 


fore, experience no danger of burning out. 
The state of affairs might, however, arise 
that the left-hand switch was open and the 
right-hand switch was closed, there being 
a short or earth on the interconnector. 
By the act of closing the right-hand switch 
the trip coil of this switch will be put into 
circuit ready for operation, and the cir- 
cuit through the same will be complete 
through the right-hand relay, which oper- 
ates due to the flow of current into the 
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fault, and through A. Thus the right- 
hand circuit-breaker will be opened, while 
at the same time cutting out its own trip 
coil. Thus it is impossible to connect up 
the interconnector at either end while 
there is a fault on the same. 

The arrangement as set forth above, 
of course, necessitates that there should 
be some voltage in order to operate the 
relays. If the voltage absolutely disap 
pears, the reverse relay will not work, and 
it may be thought that in the case of a 
very bad short-circuit this will happen. 
Considerable experience has shown, how- 
ever, that even under the worst conditions 
the voltage does not entirely disappear, 
and that if the calibration of the appa- 
ratus is unaffected by fall of potential 
down to ten per cent of the normal work- 
ing voltage all working conditions will be 
met (compare Fig. 8). 

As the pilot wire only carries the trip- 
ping current it will be seen that only one 
pilot is necessary whether the relays are 
single, two-pole or three-pole. On a three- 
phase system the relays will be two-pole 
or three-pole according as to whether the 
system be three-wire or four-wire. Merz 
and Price suggest that the pilot wire, or 
wires, can be made up in the same multi- 
core cable as the main conductors, there 
being generally sufficient space for this in 
the filling, which is used to make up the 
This, 


however, is open to the serious objection 


cable to a cylindrical cross-section. 


that if a serious fault or burnout occurs 
the pilot wire will be broken, most prob- 
ably. It would be much better to keep 
the pilot wire quite distinct from the 
main cable, preferably laying it in a differ- 
ent duct. <A 


under all conditions only requires one 


system, therefore, which 
pilot wire is of advantage in this diree- 
tion. 

Time-Limit Maximum Circuit-Breakers 
—At the present time it is general practice 
to install time-element maximum circuit- 
breaking devices, in various positions, on 
been a 


all large systems. There has 


variety of forms used. Some have had a 
constant time-element, independent of the 
These are but 


rarely required, and we will only consider 


degree of the overload. 


inverse time-element cireuit-breakers. In 
reading descriptions of the various plants 
in different parts of the world, it is very 
difficult to arrive at any conclusion as 
to the actual time-element employed. It 
is very common, for example, to read that 
such and such a 
This does not con- 
In order fully to 


the time-element in 

switch was two seconds. 
vey any clear meaning. 
understand the arrangement it would be 
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necessary not only to know at what cur- 
rent the switch just opens and in what 
time, but also the time taken on a dead 
short-circuit. which, of course, is very dif- 
ferent. It is this latter time which fixes 
the order of succession in which inverse 
time-element 
in series one with another, operate on 
Hitherto it has been 
considered generally that fuses possess an 


circuit-breakers, which are 


heavy short-circuits. 








Fig. 183.—Time ELEMENT oF H1Gu-TENSION 
Fuss. 


inverse time-element action. It must not 
be assumed that this is always the case. 
R. P. Jackson! gives oscillograms of 38,- 
000-volt (phase to earth) expulsion fuses, 
which show that these operated in one or 
two cycles. It is, however, often true. A 
105-ampere high-tension fuse which has 
been used on the outgoing feeders in the 
fifty-cycle generating station referred to 
strands of No. 24 
silver 


later, consists of seven 
standard each 


small glass 


wire gauge wire, 


strand being enclosed i 


— 


la 


2 Seconda 


Time 


Amgeres. 


Fic. 14.—CALIBRATION 


Five-CYCcLEe, 


tube, for a short distance in the middle, 
the whole being surrounded by an outer 
glass tube. The wires are spaced out by 
asbestos washers, and the outer tube is 
filled with French chalk, except for the 
small space in the middle where the wires 
The 
engineer has kindly informed me _ that 


are enclosed in the small glass tubes. 


! Transactions of the American Institute of Electrical 
Engineers, December 28, 1906. 
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these fuses have never blown due to shorts 
on the low-tension network. Whenever 
they have blown it has been due to a fail- 
ure in the feeder, in that part of it be- 
tween the generating station and the first 
substation. The time-clement of this fuse 
is given in the curve in Fig. 13. This 
curve was taken by keeping eighty amperes 
flowing through the fuse till normal tem- 
perature was reached, then suddenly in- 
creasing the current to the value given in 
the curve, and noting the time taken to 
blow. 

Of course, apart altogther from the dif- 
ficulty of arranging two fuses in series 
with the certainty of one operating before 
the other, high-tension fuses can not now 
compete with automatic circuit-breakers 
either in cost or efficiency. 

Inverse Time-Limit Circuit-Breakers 
on Feeders—If it has been decided that a 
time-element circuit-breaker is necessary 
on the outgoing feeder the next point to 
determine is what this  time-element 
should be. If it were only a question of 
arranging the various switches so that 
they opened in a predetermined order the 
feeder time lag would be made as long as 
possible, as, naturally, the longer it is the 
more chance have the distant circuit- 
breakers of operating before the feeder. 
Fig. 14 shows the calibration of outgoing 
feeder relays installed on the 6,600-volt, 
twenty-five-cycle, three-phase feeders in a 
large generating station in Scotland. I 
am indebted to the chief engineer for the 
eurve in Fig. 15, which shows the curve 
of the switches which are installed on the 


Curves oF OuTGOING FEEDER RELAYS ON THE 6,600-VoLT, TWEN'ry- 
TureE-PHASE FEEDERS OF A LARGE GENERATING STATION, 


The curves 
of Fig. 14 were arranged so that, under 
all conditions, the machine breaker should 
operate before the feeder breaker had time 
to do so. These settings have proved to 
be satisfactory on the system in question. 


machines in the substations. 


The substation machinery in this case con- 
almost exclusively of 
inotor-generators. 


sisted induction 


telays having time-elements, as in Fig. 
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14, were subsequently installed on the out- 
going feeders in a similar English 6,600- 
volt system, except that in this case the 
substation machinery consisted almost ex- 
clusively of fifty-cycle synchronous motor- 
generators. The difficulty was at once ex- 
perienced that with the comparatively 
long time-clements whenever a_ severe 
high-tension short came on the system, the 
shock was so great that a great deal of 
the synchronous substation machinery fell 
out of step. Generally a swinging of the 





id 
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Fic. 15.—Twenty-Five-Cycie, 6,600-Voi1 
SUBSTATION MAXIMUM ‘TIME Switcu 
RELAY witH INDUCTION Motor GENER- 
ATORS IN SUBSTATION. 


current to and from the substations was 
set up which increased until the moiors 
fell out of step. To get over this the 
time-elements shortened 
times until the calibration curve as given 


were several 
in Fig. 16 was obtained on the outgoing 
feeders. It is considered that with such 
settings the system will be able to clear 
itself of high-tension short-cireuits with- 
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Fic. 16.—CALIBRATION CURVES OF OUTGOING 
FEEDER RELAYS FEEDING SUBSTATIONS CON- 
TAINING Frety-CyCLeE SYNCHRONOUS MACHIN- 
ERY. 


out any danger of affecting the syn- 
chronous machinery other than that fed 
hy the faulty feeder. 

It will be seen that in order to prevent 
the falling out of step of the synchronous 
machines the advantage of the long time- 
element circuit-breakers has (in this case) 
to be dispensed with. On examining Fig. 
16. the thought arises, Is this very short 
time-element worth keeping? Would it 
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not be just as good to go the “whole hog” 
and abolish the time lag altogether ? 

‘This may seem a plausible thing to do, 
as it might be considered that the dif- 
ference between Fig. 16 and an instan- 
taneous action is inappreciable. Really, 
however, this is not so, and there is more 
difference between curve No. 16 and an 
instantaneous action than there is between 
curves Nos. 14 and 16. In order to get 
an idea as to what time a so-called instan- 
taneous release mechanism took to work, 
an ordinary alternate-current trip coil 
was investigated. An examination showed 
that the time taken for the plunger to 
rise from the bottom to the top position 
did not exceed one-tenth of a second. It 
follows that the time-element of an instan- 
taneous release is less than one-fifteenth 
i{ the time-element shown in the curve 
No. 16, and to go from this curve to the 
instantaneous release is a larger step than 
tle sum total of the previous steps taken 
in arriving at curve No. 16. There is no 
that instantaneous releases have 
been tried and found unsatisfactory by 
reason of too often and unnecessary oper- 
ation. If now it should be found that the 
transitory currents that have given trouble 
the instantaneous release are of 
shorter durations than the times of the 
curve in Fig. 16, then the retention of the 
time-element, even if shortened to the ex- 
tent of Fig. 16, is desirable. 

The general conclusion to be drawn 
from these notes is that the necessary 
and desirable time-elements of the cireuit- 
breakers on each system must be deter- 
mined experimentally. When installing 
maximum relays, therefore, they should be 
suc) that their time-elements may be 
varied within wide limits independently 
of the currents at which they operate. It 
is not desirable to have the time-element 
too easily adjustable by means of a screw 
or some such arrangement outside the re- 
liv, as this provides grave danger of the 
ime settings being altered by unauthor- 
il persons. The time-elements of all 
the cireuit-breakers on the system must 
iv» considered as a whole, and after the 
correct values have been found the set- 
‘inus need never be altered. The curve in 
iv, 13 gives a time-element which need 
not he exeeeded on the outgoing feeders 

the fifty-evele synchronous substation 
~vstem considered. Relays set with longer 
than this resulted in the syn- 
hronous motors falling out of step when 
a high-tension short came on the system, 
und to get over this difficulty very short 
itine settings had to be resorted to. This 
iitailed a sacrifice of a great deal of the 
possibility of arranging a selective action 
of the cireuit-breakers in series with one 
another. It would, however, be inadvis- 
alle to resort to absolutely instantaneous- 
action cireuit-breakers on this system. 
Much longer time-elements can be used 
on a system consisting of induction motor- 
cenerator substations, and therefore a 
hetter grading of the circuit-breakers can 
he obtained. 
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ENGINEERING OF THE MECHANICAL 
EQUIPMENT OF A LARGE 
STORE BUILDING. 


BY PERCIVAL R. MOSES. 


(Concluded.) 

To determine the size of lighting feed- 
ers and mains it was necessary to estimate 
the cost of these feeders allowing a drop 
in voltage of three volts to the panel 
board and allowing a drop in voltage of 
two volts. The load on each feeder was 
then figured and multiplied by the prob- 
able average hours of use, and the loss in 
kilowatt-hours computed with a drop in 
pressure of three volts and with a drop 
in pressure of two volts. This loss in 
kilowatt-hours was multiplied by the esti- 
mated cost of production per kilowatt- 
hour, and it was found that the saving 
obtained by reducing the drop from three 
to two volts was not sufficient, in most 
of the cases, to pay interest on the in- 
creased cost of the feeders. In estimating 
the cost of production, only the manufac- 
turing cost was taken into account, as the 
fixed charges on the plant would not be 
affected. It was not advisable to allow 
a drop of more than three volts, as this 
would mean a drop at the lamps of from 
four to five volts, and would mean too 
great variation in the quality of the light- 
ing as the load was put on or off. With 
the allowable drop in pressure determined, 
the calculation of the sixty-three lighting 
feeders was merely a matter of arithmetic 
and tables of resistance. 

The number of are lamps was deter- 
mined partly by architectural conditions, 
which required either one light to a bh- 
or two lights to a bay, and by the required 
minimum candle-foot illumination at the 
counter levels. 

It was clear from investigation of con- 
ditions existing in other installations that 
the standard of illumination heretofore 
considered adequate was far too low. Com- 
plaints were general that color values, 
especially dark colors, could not be cor- 
rectly distinguished, and the whole effect 
on entering one of the older stores was one 
of insufficient light and lack of brilliancy. 

The usual standard was from two to 
three candle-feet at the counter level. 
Lights were operated at five amperes to 
the are, giving low temperatures at the 
crater, resulting in low efficiency and pur- 
plish hue, and the ares were spread from 
fifteen to twenty feet apart, causing great 
variation in density of lighting. The 
number of lights installed was only in- 
creased about five per cent above the best 
previous installation, but the current in 
the are was increased thirty per cent, caus- 
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ing an increase in the quantity of light 
emitted of approximately 100 per cent 
and greatly improving the quality and 
color. 

The number and size of radiators and 
coils for the heating system was deter- 
mined according to the well-known meth- 
ods of computing heat losses through glas= 
and wall surfaces with a minimum out- 
side temperature of zero Fahrenheit. 

The quantity of indirect surface for the 
heating of the first floor and basement 
depended upon the quantity of air to he 
supplied to these floors, and the quantity 
of heat needed to heat this air to seventy 
degrees Fahrenheit and to further heat it 
to take care of the loss of heat through 
walls, glass.and doorways, the entering air 
being assumed at zero degrees for mavxi- 
mum conditions. The amount of air was 
fixed by the number of persons estimated 
to be on the first floor at one time, and 
this estimate was based on an approximate 
count in a number of other stores, allow- 
ing thirty cubic feet of air per minute 
for each person. The same process was 
gone through for the basement, and it was 
found that one fan for the basement hav- 
ing a_capacity of 50,000 cubic feet of air 
a minute and two for the first floor would 
give about the quantities of air required, 
and these fans were 
that the basement fan might be used in 
place of either the first floor fans, an‘ 
vice versa. 


cross-connected so 


The air for the first floor was allowed 
to exhaust by natural means, through 
openings in the skylight around the centre 
court, but it was necessary to provide arti- 
ficial means for withdrawing air from the 
The same was true of the sub- 
The amount of air to be with- 
drawn from the basement was figured at 
The 


amount to be withdrawn from the boiler 


basement. 
basement. 
the same quantity as the supply. 
room was figured as the same quantity as 
the supply less the quantity that would be 
used for the combustion of the fuel. The 
amount required to burn the fuel proved 
to be nearly one-third of the total amount 
supplied to the boiler room from the en- 
gine room. Provision was made for sup- 
plying air to the engine room sufficient to 
effect a complete change ten times an hour. 

The size of the ducts carrying the air 
from the fans to the various parts of the 
basement and first floor was fixed by the 
allowable velocities, which were as follows: 
Main uptakes from the fans, 2,000 feet 
per minute; main horizontal ducts, 1,800 
feet per minute; vertical flues, 900 feet 
per minute. 

Sizes of steam pipes for supplying 
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steam to the engines were figured in the 
same manner, allowing a velocity at the 
maximum peak load of 7,500 feet a min- 
ute, this velocity giving a drop of less 
than one and one-half pounds from the 
hoiler main to the throttle valve. 

The size of smoke breeching was deter- 
mined from the total quantity of flue gases 
conditions, allow- 
feet 
The theoretical quantity of air required 


under maximum load 


ing a velocity of twenty a second. 
for combustion was doubled to allow for 
dilution. 

The size of boiler feed pumps was fixed 
by the load on the boilers, summer and 
winter, and the necessity for a spare unit 
at all times. The same holds true of the 
other pumps. 

With these sizes fixed, preliminary de- 
sign of the plant is complete, and plans 
and specifications for estimates can now 
he prepared. Tt may be of interest to note 
the plans furnished in this particular job. 
They were as follows: 

The specifications consist of eight main 
divisions, 105 pages of legal cap single 
space, with 267 subheadings. The main 
divisions are: general clauses, boilers, en- 
vines, dvnamos, steamfitting and ventila- 
tion, wiring and electrical equipment, 
switchboard, coal and ash-handling ap- 
paratus. These specifications are pre- 
pared on the mimeograph to insure corre- 
spondence of all copies, also to allow a 
Mach part of the 


specifications has a set of general clauses 


copy for each bidder, 
attached to it and a form of proposal on 
which the proposition is to be made, Some 
of the special points in the general clauses 
are the statement that “Standard appara- 
tus is to be used, and where standard 
apparatus does not conform with the spec- 
ifications precisely, attention is to be 
called in writing to the difference” ; “con- 
tract is to be made on the basis of both 
specifications, with the consulting engi- 
neers specifications taking preference in 
case of dispute, unless distinctly modified 
the 


contractor is notified that suggestions will 


by a letter accompanying the bid”; 


be received: tests are to be made before 
shipment, and material is to be inspected 
at the shop: the purchaser is to have the 
right to use apparatus delivered, if it is 
imperfect, pending its perfection; in 
event of dispute on extra work, the work 
is to be done when directed, and the ques- 
tion of price settled afterward, if neces- 
sary by arbitration; the percentage to be 
charged above cost for extra work is to be 
stated, and this percentage is to include 
and cover all office expenses and superin- 
tendent’s time. 

In the boiler specifications extra size 
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drums are called for, and the grate sur- 
face is specified to be about one square 
foot for each thirty-five feet of heating 
surface and ten feet of heating surface per 
horse-power. A surface blow-off, water 
level regulators, automatic check and stop- 
insulating covering on ends of 
front doors 
the 
standard fittings and material, which are 
all distinetly 
draft boxes are called for, which lead the 


valves, 


drums and inside of boiler 


are required in addition to usual 


specified. Besides — these, 
warm air from the top of the boiler room 
under the grates, accomplishing two pur- 
poses—a heated air supply to the furnace 
and ventilation to the hot part of the 
boiler room. 

The engines are compound, non-con- 
densing with high peak-load capacity, cen- 
tral oiling system, metallic packing; evl- 
inder sizes are fixed by the steam pressure 
and exhaust pressure, and the quantities 
of steam required at full load, half load 
and one and a quarter times full load are 
cuaranteed. 

The dynamos are designed for 110 volt: 
instead of 120 volis for reason connected 
with are lights. 

The electric wiring specifications cover 
all the wiring connections, including those 
to dynamos, motors, lights, electric heat 
ers, also conduit system for telephones, 
hells, self-winding clocks, fire and sprink- 
ler alarms, and each of these pieces of 
apparatus has to be shown on the plans 
the indicated. In 
extra long circuits the size of wire has to 


and runs of conduit 
he imereased to provide against EXCESSIVE 
drop in pressure. Two circuits frequently 
where the outlets are 
close together. By this 
effected 
method of running a separate conduit for 


run in one conduit 
means consider- 
able saving is over the usual! 
each cireuit. 

Kach are light is controlled individually 
by a push-button switch located at the 
panel distributing board, and there are 
six of these panel boards to each floor, 
with a separate feeder leading to the 
switchboard from each panel board, 

The panels are enclosed in steel boxes, 
and special designs were made for panels 
controlling show-windows and rotunda 
lighting, allowing groups of lights to be 
thrown on by a single switch. 

The in the engine 


room is of white marble, forty-four feet 


main switchboard 
long and eight feet high, and contains 
switches for each of the dynamos and a 
switch for each feeder, together with the 


usual measuring and recording instru- 
ments. There are only two voltmeters on 


the board, and each is arranged to meas- 
ure the voltage across any pair of bus- 
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bars. The recording instruments on the 
board are so arranged that they can be 
calibrated at any time. This is an im- 
portant feature which is frequently over- 
looked. The fuses protecting the feeders 
are mounted on slate slabs placed edge- 
wise to the board, so that under no eon- 
ditions can a man receive a shock or can 
a short-circuit occur when these fuses are 
replaced, and all wiring up and down the 
No circuit 
breakers are used on the board, as experi- 
ence has shown that a sudden overloa, 
even though small, may throw out the 
main circuit-breakers and put the whole 
house into darkness, Whereas, with fuses, 
the fuse will not go out unless the over- 
load is heavy and continuous. 


back of the board is avoided. 


The special features in the steamfittine 
are the extra heavy high-pressure steam 
pipe under the floor of the engine roon:, 
with all the joints made by turning hac) 
the ends of the pipe to form flanges ani 
bringing the pipes together by loose flange. 
with copper and lead gaskets between, {1 
whole forming the Walmanco joint. There 
is a large steam main and a smaller aux- 
iliary main connected to each boiler and 
so that either main can 
he used for the engines or for the pumps, 
A separate exhaust is also pro- 
vided from one engine so that, if neces 


cross-connected 
or both. 


sary, the whole exhaust system can be cut 
off at night and repaired. This separai 
exhaust runs into the smokestack, and i- 
only to be used in emergency. 

All the return water from the heating 
system and condensed steam is used again 
in boilers, and the oil is taken out by a 
haffle plate separator and series of filters. 
All the water supplied to the boilers is 
measured as to quantity and temperature. 
and the coal burned is also weighed, so 
that the plant is subjected to a running 
test every day. 

The feed-pipe system is in duplicate, the 
main feed being of brass and the auxiliars 
feed of extra heavy galvanized iron, Thy 
hot-water tanks is 
warmed by the water coming back from 
the 
lines and, at the same time, any vapo' 


water supply to the 


radiators and by drips from steam 
that may exist in the returns is condensed 
before reaching the pumps of the vacuum 
system. The steam supply to the indirect 
heating stacks is automatically controlled, 
this three 
things: it prevents freezing of the heat- 
ing stacks, the delivery of air below sixts 
degrees through the ducts, and shuts off 
steam from the coils whenever the tem- 
perature in the store goes above seventy 
degrees. 


The feed-water heater, which heats the 


and control accomplishes 
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water for the boilers, has one-third of a 
square foot of surface of copper coil per 
boiler horse-power, this quantity of sur- 


face being insisted upon in order to get 
the temperature of the feed-water as near- 
ly as possible equal to the temperature of 
the exhaust steam. 

In the ventilation specifications, form- 
ing part of the steam-heating specifica- 
tions. there is nothing particularly note- 
worthy. except that the motors are speci- 
fied particularly large in order to allow 
continuous service without overheating. 

‘he toilet rooms are ventilated by sep- 
araie vent ducts from each water-closet 
compartment, these ducts running into a 


main vent duet connected to exhaust fan 


on the reof. Each branch from a main 
due! has its own volume damper or de- 
flector with a handle allowing it to be 


set ul any desired angle. 


Large vestibules are heated by aux- 
iliary fans capable of filling the space 
in tiiree-quarters of a minute with warm 
air drawn from the basement and_ re- 


heated before entering the vestibule. By 
this means a blanket of warm air under 


slight pressure is maintained in the vesti- 


hule during cold days, preventing almost 
wholly the entrance of cold drafts into 
the store, 

in order to be of real value, specifica- 
tions must be complete and detailed and 
should be free from general unspecific re- 
quirements subject to different) interpre- 
tations or blanket clauses intended to 
cover ignorance or omissions. That is, 
specifications must be specific and detailed 
as tie word implies, and not be mere 
cese iptions. It is not sufficient to specify. 


for example, that a feed-water heater shail 
he of N type or equal approved, because 
ivpe may have many modifications de- 
sicnel to meet competition; the work it 
niust do, its fittings, valves, finish, cover- 
inv. supports, minimum heating surface, 
should all be clearly and definitely stated ; 
not, something more or less important 
he omitted, even though the work is 
hving done by a most conscientious con- 
tractor. The reason for this is that it 's 
tie custom of contractors to ask for bids 
from sub-contractors on the basis of the 
specifications, and the competition exist- 
leads 


these sub-contractors 


i to figure on the minimum require- 


he between 


nents, knowing as they do that some one 
more of their competitors will figure 
on this basis, and the question of price 
will have a most important bearing on 
the award of the sub-contractor. 
After plans and specifications had been 
approved they were sent out for bids. Bids 
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were made on the proposal form supplied, 
but were accompanied by letters modify- 
ing the specifications, and in some cases 
omitting material parts. It was necessary 
to go over each one carefully and to tabu- 
late the bids, making due allowance for 
omissions or additions. After this was 
done, the question of choice of contractor 
had to be decided. On a large piece of 
work the question of price should not by 
any means be the controlling factor; of 
more importance is the quality of previous 
work, the responsibility and financial con- 
dition of the bidder, the portion of work 
to be done by the bidder himself, and the 
portion he will sub-contract ; ability of the 
bidder to undertake the work and time 


required. These considerations far out- 
weigh the question of price, which must, 


With 
the contractors chosen, the inspection and 


of course, be given its due weight. 
approval of contracts was the next step. 
and one 
Contractors always endeavor to use their 


requiring a great deal of care. 


own standard specifications, and to obtain 
allowances and permissions to use i>ferior 
material, so it is of the utmost importance 
that no permission be given un'ess in writ- 
ing. No attention whatever can be paid 
to agents’ promises even if they are sin- 
cere, as the agents generally know nothing 
about the contracts after thev are let. The 
important clauses to be looked after in 
these contracts, in addition to those in the 
general clauses of the specifications, are 
the questions of delivery, completion and 
terms of payment. 

The next step was that of obtaining 
drawings and samples of materials from 
the successful contractors. Tt is imnor- 
tant that the contractors submit detail 
drawings, otherwise mistakes are bound to 
ereep in, and mav not be discovered until 
thev are too late to be rectified. The 
checking of these drawings is one of the 
most important ports of the work of the 
engineer, and reauires 2 very close atten- 
tion to detail. Substitute apparatus must 
also he passed unon where privilege is 
civen to use a certain make or equal, and 
unless the apnaratus is entirely equal to 
that specified it should not be allowed. 

When the drawings had heen received 
from the contractors it was necessary to 
prepare final drawings showing the actual 
sizes of machinery, and this involved a 
complete re-detailing of engine-room pin- 
ing. It was also necessary to go over all 
the floor plans several times and revise 
these in order to show the changes of loca- 
tions of lights, ete., made necessary by the 
completion of the fixture and counter lay- 
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out. The inspection of installation was 
also going on at the same time. 

It may he well to emphasize the dis- 
tinction between inspection and superin- 
tendence. In 
superintendence was a necessity; that 1s 


this particular instance 
it was necessary to have a man on the job 
all the time to prevent plumbers from 
running their pipes where the steam pipes 
ought to go, ete., and other serious errors 
in, the installation due to lack of knowl- 
edge of plans, mistakes in plans or poor 
workmen. 

Inspection, properly speaking, should be 
confined to seeing that the work done 
complies with the contract, and does not 
include the straightening out of diffieul- 
ties and troubles which arise on all jobs. 
On all big work there should be a super- 
intending engineer, particularly where the 
work of installation is complicated by the 
presence of all sorts of other material and 
apparatus, such as elevator piping, con- 
veyers, cash tubing, plumbing, ete. 

It was necessary to check the locations 
of apparatus, outlets, radiators, sizes of 
pipes, thickness of covering and quality, 
sizes of wires, etc. Besides the inspections 
on the job, it was also necessary to in- 
spect the boilers and engines, and test the 
dynamos before shipment. 

The importance of shop inspection and 
tests can not be overestimated, and should 
be insisted upon, as particularly with 
small machines as with large machines. 
It is the only way by which the purchaser 
can be sure that the apparatus will not 
be shipped to him with defects which may 
either be permanent and impossible to 
remove, or temporary defects causing dam- 
age due to delay or injury to other parts 
of the plant. Apparatus is seldom ready 
before it is needed, and it is then too late 
to reject it or to have serious defects reme- 
died; all that can be done is to 
damages and reach a compromise agree- 
ment. 

All the apparatus is finally tested after 
its erection. These tests include economy 
and capacity tests on engines, the capacity 
tests on boilers, and also an efficiency test 
if low-grade fuel is to be used. The dyna- 
mos, which have already been tested at 
the factory for efficiency and overload 
capacity, must be again tested for com- 
pounding. The wiring must be tested for 
grounds and for drop in pressure. The 
lighting was tested by luminometer to de- 
termine the candle-feet illumination at 
the counter level and different points. 
The heating system for circulation and 
radiator adjustment. Ventilating system 
for adjustment of velocities in the main 
duets and branches, for automatic contro! 
and for fan motor capacities. 

The work as outlined covers the engi- 
neering of almost any building equip- 
ment. To be of any value it must be based 
on data and facts derived from investiga- 
tion of similar conditions, and the work 
must be complete as outlined, for the 
omission of a single step may make the 
others valueless, 


assess 
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Overload in Electrical Stations. 

It seems, according to C. ‘Turnbull, that 
in the average English central station the 
generators are not large enough to enable 
the engine to be run at considerable over- 
load. There are many installations which 
are regularly run underloaded, although 
much better economy could be secured by 
running fewer units and letting these 
carry heavier loads. There seems also to 
be some hesitation to utilize the overload 
this 


Knglish stations 


capacity of the generators, but if 


should be done many 
would find it unnecessary to add addi- 
tional equipment for some time to care 
load. The author then 


gives the following definition of overload : 


for increase in 


Full load is the point where the most 
economical load is exceeded by, say, ten 
per cent. All 


sidered overload. 


above this is to be con- 

Any installation should 
he eapable of running continuously at full 
load as specified above, and the overload 
should be agreed upon. The maximum 
overload of the plant should be the maxi- 
mum overload of the engine, and the 
The 


dynamos should be capable of running 


dynamos should be made to. suit. 


continuously at any load which the engine 


-can carry economically.—Abstracted from 
the Electrical Engineer (London), 
June 5. 

Sd] 


Electrical Porcelains. 

In this article dealing with the manu- 
facture of porcelains for electrical pur- 
poses, H. W. Brady discusses the manufac- 
ture of such devices of a material which 
is not pure porcelain. This is the earthen- 
ware material called by the trade “ivory.” 
It is non-vitreous and more or less porous, 
and depends upon the glaze to keep dry. 
A very little exposure of unglazed surface 
is enough to let the whole body become 
The material 
quality, some varieties being much more 


damp. varies widely in 
porous than others, but even the best can 
not compare with porcelain as an insu- 
lator. The ingredients of the ivory body 
differ from porcelain in that the former 
contains no feldspar and is not fired so 
the kiln. articles are 
generally of the turned 
The material 


hard in Pressed 


ivory, while 
articles are of porcelain. 

from which the former are made is dried 
somewhat and reduced to a damp, flaky 


powder suitable for pressing up to the 
In Europe it is 
customary to mix fat with the ivory so 
that it will bind together when removed 


required shape in dies. 


from the die, but in England ball clay 
is used for this purpose instead. The ma- 
terial shrinks enormously in firing, mak- 
ing it difficult to produce intricate articles 
all exact to size. For porous articles, such 
as battery pots, a mixture having a large 
proportion of china clay and very little 
flint is used. Such a mixture may consist 
of twelve parts of ball clay, twelve parts 
of china clay, six parts of flint and six 
parts of stone. There is no feldspar, and 
the firing is low.—Abstracted from the 
Electrician (London), June 5. 
@ 
The Measurement of Electrical 
Conductivity. 

A bridge for simplifying the measure- 
ment of electrical conductivity has been 
devised by R. Appleyard. The theory of 
the insirument and the method of con- 
struction are here described. The device 
must make the measurement of different 
sizes of wire easy and also allow for the 
variation in diameter from the standard. 
For this purpose two classes of instru- 
One suitable for 
measurements over a comparatively short 


ments are desirable: 
range of conductivity and for any required 
range from nominal diameter and nominal 
mass of wire, 
intended for 
tensive range of conductivity. 
best 


and, second, an instrument 
measurements over an ex- 
The latter 
instruments are restricted to some 
definite nominal diameter or nominal mass 
of wire, but the two types can be merged 
one into the other if desired. For short- 
range work the wire to be measured may 
be balanced against a standard wire of the 
same diameter, a divided bridge wire 
forming the other two arms of the bridge. 
If the “100” at the 


middle and divided into 400 parts, each 


latter be marked 


part will then correspond to a variation 
of one per cent in conductivity from the 
standard, provided the two wires are of 
the same diameter. Since successive test 
wires are never of the same diameter, a 
compensating scale is added which gives 
the conductivity in the of the 
diameter of the test wire. For long-range 
conductivity measurements the Kelvin ar- 
rangement should be employed to elimi- 


terms 





nate the resistance of end contacts. [ny 
this case it is convenient to introduce a 
second slide between the two potential 
wires, so that when a balance is obtaine| 
for one position of the latter the chanves 
in conductivity may be directly measured 
from the position of a second slider when 
again producing a balance for any no 
position of the potential wires.—A bslriv/- 
ed from the Electrical Review (London), 


May 5. 
@ 


The Theory of Commutation. 

It is pointed out here by H. Poincaré 
that the ordinary theory of commutation 
gives results which are paradoxical and 
One in- 


current 


do not agree with experience. 
the value of 

density in a commutator segment, which 
should result, according to the theory, 
when the brush moves uniformly from one 
segment to another. If the electromotivc- 
force equation, containing the terms for 
inductance and resistance only, be co 

sidered, and the rate of current variation 
he deduced, it is found that the equation 
indicates that at the point when the brush 
is just leaving the segment the density in 
If this 
were actually the case, sparkless commu- 
Therefore, 


some explanation must be given for t!is 


stance of this is 


that segment will be infinite. 
tation would be impossible. 


discrepancy between theory and practice. 
One which seems to fit the case was stz- 
this difficuli, 


was brought to his attention by Latour 


gested by Bethenod when 
He said that possibly the two parts of | 
circuit, that short-circuited by the brush 
and that represented by the rest of tly 
armature, might act as a condenser 


cause the: brush does not make perf 


metallic contact with the commutator. 
The author examines this suggestion 


analytically and deduces an equation for 
the current density at the point of rupture, 
which that this will not be i 

finite if the capacity effect be allowed for, 


shows 


and that the conditions for good commu 
tation depend upon the relative values 0! 
the inductance of the two parts of tl: 
circuit and the mutual inductance of the 
two. The combined inductance is always 
less than that of the short-circuited coil. 
which is the condition necessary to make 
sparkless commutation possible.—Trans- 
lated and abstracted from Lumiere Elec- 
trique (Paris), June 6. 
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Development and Prospects of the 
Metallic-Filament Glow-Lamps. 
In the first part of this article Dr. 

Felix Jacobson deals with the more 

familiar forms of incandescent lamps, and 

points out that the use of tungsten for 
sich purposes is open to any one, since 
there are patents on this application of 
ie aetal which date back as far as the 

‘ies of the last century. This is true 

. Just and Hanaman process, as well 

as of the paste process; consequently, all 

ithe newer patents have been directed 
tow rd the removal of existing defects or 
inj coved methods of preparing metallic 
tun osien. For example, there are a num- 
her of patents on the coating of the car- 
ament with tungsten or molybde- 
nun. others covering the production of 
caroides which are later reduced to the 

Lux, of Vienna, heats the tung- 

sti ament in an atmosphere of rarified 


us and geeks to facilitate the re- 


duction of the metal by the addition of 
altiiinum or magnesium to the prepared 
filament, and Planchon, of Paris, uses the 
allmmncnoids of molybdenum, tungsten, 
titvium and tantalum, which yield gelat- 
invis precipitates with tungsten trioxide. 
Sone of the early attempts to obtain me- 
ta tantalum and tungsten and other 
rar inetals are interesting. Berzelius ob- 


iaitied metallic vanadium by reduction of 

vid with potassium, but his method 
its not been suecessfully employed for ob- 
uv this metal for the manufacture of 
lilaients. Moissan also obtained this metal 
hy reduction in the electric furnace, but 


thermal inef- 


purpose. 


the aluminum process is 


f e for this Cowper-Coles 


als - that he has obtained metallie vana- 


din hy electrolysis of the pentonide. 
\ bolton obtained metallie vanadium 
by beating the trioxide by means of an 
elevme current. Niobium has been pro- 
duccd in metallic form in various ways 
ane is found to be fairly ductile, but 
Veiiiilizes rapidly in vacuo. Tantalum 
has heen produced in various ways, the 
toni successful being that due to Von 


Bolion in which the pentoxide is mixed 
Wii) paraffin and reduced to the metallic 
sic by the so-called “pulsating electrol- 


ys.” the process taking place in an evacu- 
ilet vessel. Various efforts have been 
nice to utilize zirconium, titanium and 


(iorium for the manufacture of filaments, 
iii no practical results have yet been 
reached respecting the last two metals, and 
vis to obtain zirconium in a pure con- 
(iiion have, up to the present time, been 
thorium for the manufacture of filaments, 
realing to the preparation of zirconium 
for incandescent lamps are those of 
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Sander, of Berlin. He reduces zirconium 
oxide by the use of magnesium in a stream 
of hydrogen. Volatile compounds are 
formed with the hydrogen which will de- 
posit the metal in a suitable conducting 
carrier, and, the latter is heated to in- 
candescence in vacuo. It seems, however, 
that carbides are formed instead of the 
pure metal. The same process is proposed 
for producing metallic thorium. Blondel, 
of Paris, manufactured filaments of boron 
and silicon by the aid of the paste process. 
Boron has a resistance nearly 100 times 
higher than that of carbon, but its tend- 
ency to volatilize in a vacuum militates 
against its use. It is also rather weak 
mechanically. has been 
added to carbon filaments to increase their 
resistance, and the carbon has been added 


Boron oxide 


to zirconium carbide for the same purpose. 
Silicon seems to offer better possibilities 
than boron, and this has been used by 
Parker and Clark.—Abstracted from the 
Illuminating Engineer (London), June. 


‘Electric Iron and Steel Furnaces. 
In this general review of the work which 
has been done in developing the electric 
furnace for the production of iron and 
steel, some interesting facts are given re- 
lating to the most recent developments. 
Attention is called to the fact that, in 
spite of the prophesies of the rapid sub- 
stitution of the electric furnace for the 
blast furnace, as yet but little smelting is 
done, although a good deal of electric 
melting is carried out. The reasons for 
this are the wastefulness of all furnaces, 
the cost of electric energy, and the incon- 
venient location of most water powers. 
A review is given of the investigation 
the ap- 
pointed to look into this matter. No 


made by Canadian commission 
mention was made of the Stassano fur- 
nace in the report of this commission, be- 
cause it was impossible at the time for 
the commission to carry out any tests with 
it. Some recent work has been done near 
Rome with this furnace, which is of the 
are type having a closed cylinder with 
slightly inclined vertical axis about which 
it revolves slowly. The charge is  bri- 
quetted and exposed merely to the heat 
radiated from three ares playing above it. 
The output agrees fairly well with the 
calculations. The rotation is in- 
tended to promote an efficient mixing of 
the mass, but seems to complicate the 
mechanism considerably. There are three 
of these furnaces, rated at 100, 200 and 
1,000 horse-power, respectively, which 
have been recently installed in the artillery 
works of the Italian Government. In 
these three-phase currents are employed, 


slow 
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taken from the municipal supply system. 
The electrodes are controlled hydraulical- 
ly. The 200-horse-power furnaces takes 
a charge of about 450 pounds of cast-iron 
turnings, lime and some ore, about 500 
pounds of scrap, and some ferrosilicon 
or ferromanganese. The resulting steel is 
said to be of excellent quality. About one 
and one-third kilowatt hours are required 
to produce a kilogramme of steel. The 
electrode consumption is said to be five 
kilogrammes for each ton of steel pro- 
duced, and the cost of renewing the lin- 
ings $2.50 a ton. The furnace requires 
six attendants. It should be noted that 
the Italian ores used are exceptionally 
pure, which should be favorable for this 
Another Stassano furnace has 
been installed at the Bonner Fraser Fab- 
rik, of Bonn, on the Rhine, where it is 
used for producing steel for milling 
cutters and rapid tool steels. It is also 
employed for producing a very soft, mal- 
leable steel for automobile parts. The 
amount of steel required by this company 
is three and one-half tons a day. Power 
is obtained from a local three-phase sup- 
ply. This furnace is completely enclosed 
and the electrodes are worked by hand 
with the aid of water from the town 
mains. ‘The furnace is revolved by a five- 
horse-power electric motor, and produces 
about one ton of steel for each charge, 
and is used for three or four heats per 
day, each taking about three hours. 'T'wo- 
thirds of the charge is put in first, and 
after the current is regulated and the 
charge melted, the remainder is added. 
The electrodes stand nine heats and can be 
used until quite burned down. The mag- 
nesite lining must be renewed frequently, 
an operation which requires five days. 
This is the heaviest item in the mainte- 
nance, but in spite of it the furnace is 
said to be cheaper than the old crucible 
process. A furnace of the Héroult type 
has been in operation at Dusseldorf since 
December, 1906. It consists of a trough 
tilted by hydraulic power on are-shaped 
rails. ‘Two powerful electrodes are held 
by racks and moved by electric motors 
while maintained at a distance of two 
inches above the fused steel. Only about 
once in 1,000 charges has there been any 
trouble from the breaking of an electrode. 
The furnace is completely covered to keep 
out air, and it is said that in it phosphor- 
ous is brought down to 0.005 per cent and 
carbon and manganese can be kept within 
0.05 or 0.03 per cent. The treatment re- 
quires from one and one-quarter to two 
hours and the attendance of two men and 
a boy, but the work is easier than with the 
other furnaces, and first-class steel can 
be produced at less cost than in a eruci- 
ble. Two hundred kilowatt-hours are 
reckoned per ton of steel, and during 1907 
this furnace stood 2,337 charges, some- 
times being used ten times a day. No 
noteworthy repair has been necessary.— 
Abstracted from Engineering (London), 
June 5. 


furnace. 
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An Automatic Emergency 
Railway Car Brake. 

At the recent exposition of the Amer- 

New 


York city, one of the interesting pieces 


ican Museum of Safety Devices, in 


of apparatus shown, and one which at- 
tracted a great deal of favorable comment, 
was the automatic accident combination 
railway car brake invented by George F. 


Utica, N. Y. This 


consists of three different devices working 


Brandau, of brake 


conjointly or each working separately. 
There is an ordinary brake for the usual 
stops, which may be operated by hand 
power, by compressed air or by electric- 
ity. There is an accident brake, which 
works by gravity, and which should be 
used only when the ordinary brake fails 
or where a very sudden stop is necessary. 
There is also a life guard, which hangs 
in front of the car in apron fashion, which, 
when it comes in contact with an obstruc- 
tion on the track, is automatically de- 
Hected backward, setting the emergency 
brake, so that it is impossible for the car 
to pass over the obstruction. ‘To operate 
the emergency brake the motorman presses 
a button on the platform with his foot 
and pulls a lever. In ordinary use the 
brake-shoes are suspended in front and 
the the For 


making a sudden stop the shoe drops in 


against centre of wheel. 
front of the wheel, on the rail, the wheel 
the 


moving the car. 


and revolves) without 


The 


the shoe is provided with a combination 


mounts shoe 


under surface of 
of emery and other substances which grip 
the rails. Flanges and grooves hold the 
It is stated 
that the stops are made without jar or 
After the car has been properly 
stopped the brake is brought in its normal 
the feet, 
or applying the air to lift the brake, 


wheel, shoe and rail together. 
shock. 


place by reversing car three 
or winding it up by means of the hand 
brake. 

This 


either 


attached to 
the largest 


apparatus may be 
a single-truck car or 
double-truck car. 
to a train of cars, the pull of the lever in 


It may also be applied 


one car setting the brakes on each of the 
the The 


rigging of the brakes prevents a parting 


other cars at same moment. 
of the train and the running away of 
either section, because, should a coupling 


break, the brake-rods would have to break 


too, and this would cause a pull in either 
direction, which would set all of the brakes 
in the train. 
ee 
The Keystone Portable Volt- 
Wattmeter. 
Klectrical Instrument 


The 


Company, Ninth street and Montgomery 


Keystone 


avenue, Philadelphia, Pa., has placed on 
the market a portable volt-wattmeter, an 
illustration of which is shown herewith. 
This is designed primarily for the meas- 
urement of the watt consumption of in- 
candescent lamps and for ascertaining the 
voltage at the terminals of the lamps. It 
combines in one instrument a voltmeter 
and a wattmeter. 

The instrument is encased in polished 
mahogany with a snap lock and a leather 
carrying handle. Two binding-posts are 
provided for the purpose of connecting in 


the made by 


being 


cirewt, connection 





KEYSTONE PORTABLE VoLT-WATTMETER. 


means of a plug and cord from any con- 
venient receptacle, It is also provided 
with a flush lamp receptacle for Idison 
base and a switch for throwing the in- 
strument into and out of circuit, and to 
change the indications from volts to watts. 
In the ease of double-range instruments 
there is likewise provided a second switch 
which normally connects the instrument 
to the 300-volt coil, and which, on being 
turned, throws on to the 150-volt coil. 
The instrument is provided with two 
seales, one in volts and one in watts. 
The apparatus is made for single and 
double range. The single-range instru- 
ment reads to 150 volts and 150 watts. 
The double-range instrument reads to 150 
300 volts and 150 and 300 watts. 
instrument will safely carry one and 


and 


The 


one-half amperes, enabling readings to je 
made on lamps up to and including fifty 
candle-power. It is constructed on the 
electro-dynamometer principle, and is cor- 
rect on either alternating-current or «i- 
rect-current circuits. 

The instrument is direct-reading, {ie 
pointer the 
measured without the necessity of balane- 
ing the pointer to zero, and it measures 
the potential at the terminals of the burn- 
ing lamp, and not at the line. It jas 
been carefully designed to avoid errors 


indicating directly 


Vailles 


which have existed in similar types of 


instruments. It is arranged so that a 
mistake in connection is impossible, and 
the changes in reading are so clearly in- 
dicated by the switches that no skill or 
previous experience is necessary to operate 
it, nor special instruction required. 
Aside from lamp testing it is useful as 
an ordinary voltmeter, and can be used 
as a wattmeter for any device which ves 
not consume more than one and one-lalf 


amperes. 
te 





Sd 
Recent Allis-Chalmers Motor 
Orders. 

The Schlitz Brewing Company, Mil- 
waukee, has recently purchased twenty 
standard Allis-Chalmers induction motors, 
from three to forty horse-power each, for 
installation in a new malt house just built, 
The Cudahy Packing Company, at Cud- 
ahy, Wis., will install, in addition to it: 
present Allis- 


Chalmers induction motors in the sausage 


large line, nine new 
room, ranging in capacity from ten to 
The Benito 


Mines Company, Salinas, Mexico, ordered 


forty horse-power. Juarez 
a full equipment of generators and motors, 
the latter ranging from one-half to fifty 
horse-power, for the operating of a new 
gold stamp mill, all the machinery for 
which is being furnished by the Allis- 
Washburn Croshy 
Minneapolis, will install, 


Chalmers Company. 
Company, at 
among others, a 200-horse-power  A|lis- 
The Stand rd 
Hosiery Company, of Philadelphia, !ias 
purchased twenty-eight induction motors, 
from one to forty horse-power in capacity. 
Libby, McNeil & Libby Company, (lil- 
cago, a large user of these machines, lias 
placed orders for another line of Allis- 
Chalmers induction motors in units from 
ten to forty-horse-power capacity. 


Chalmers induction motor, 
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Westinghouse Type SA 
Motors. 

The type SA motors, made by the West- 
inviouse Electric and Manufacturing 
Company, Pittsburg, Pa., an illustration 
of which is shown herewith, are equipped 
with auxiliary commutating poles, afford- 
ine an ideal source of power for all oper- 
aiious where increased economy must be 
d by frequently changing the driy- 
inv -peed. The speed of these motors can 
ijusted between wide limits simply by 
ms ing a controller handle, and the speed, 
once adjusted, remains practically con- 
stcat at all loads until further adjustment 
is made. The number of different speeds 
o iinable between the minimum and the 

iuum is limited only by the number 
itches on the controller, 

« type SA 

‘able for machine tool driving, where. 


motor is particularly 


ihe greatest economy, the speed must 














TyrpE SA Moror. 


adjusted in each case for the work in 
and, The 
iivenient to the operator and the de- 


controller ean be mounted 


(i speed obtained without stopping the 
ork. The saving of the operator’s time 


ilts in decreased cost of product, and 
accuracy with which the speed can be 
‘justed results in improved quality of 
| 
ik. 
the type SA shunt-wound, adjustable- 
ed elevator motors not only meet all 
requirements as to torque, but also, 
ll loads, run at approximately constant 
eed 
irting and stopping, the motor is oper- 
vd at full field strength, and the torque 
practically identical with that of the 
hest 
The 


double the running torque. The speed of 


for each controller notch. For 


compound-wound — elevator motor. 


starting torque is approximately 
the elevator is increased by cutting a con- 


trolling resistance in series with the motor 
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field, thus weakening the field, and is 
again decreased by strengthening the field. 
The perfect control of the speed enables 
the operator to bring the elevator to an 
easy stop level with the landing. 

The type SA motors are built with cyl- 
indrical cast-iron yokes machined on each 
end to receive the brackets which carry 
the bearings. Inside the frame are ma- 
chined seats to which the poie-pieces are 
bolted. 
soft sheet-steel punchings. 


The pole-pieces are built up of 
The field coils 
The arma- 


The 


are wound on insulated shells. 
ture is of the slotted drum type. 





armature coils are form wound, and for 
machines of similar characteristics are 
interchangeable. 





CONTROLLER FOR BENDING Rout. Motors 


Good ventilation is provided by means 
of radial ducts that connect with openings 
in the spider. The rotation of the arma- 
ture causes air to pass in through the 
spider openings and out through the air 
ducts and through the overhanging ends 
of the armature coils. 

The auxiliary commutating poles are 
between adjacent main 


placed midway 


field poles, The main field poles are 
shunt-wound, and their strength depends 
upon the adjustment of the controller. 


The 


auxiliary poles are cast steel of relatively 


The latter poles are series wound. 
| 


small cross-section, and are securely bolt- 
ed to the frame. The coils for the com- 
mutating poles are form wound and _ thor- 
oughly insulated. They are supported by 
the pole tips and a coil support close to 
the armature their ful! 
strength is utilized to overcome the arma- 


surface, where 


ture reaction. 
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The motors may be semi-enclosed or en- 
tirely enclosed by the simple addition of 


gratings or enclosing covers to the open- 


ings between the arms of the bearing 
brackets. 

The Westinghouse Electric and Manu- 
facturing Company has developed and is 
prepared to furnish motor-starters and 


controlling devices for many classes of 

















REVERSING CONTROLLER FOR ELEVATOR SERV- 


1cE. TYPE A MAGNET SWITCHES. 
work. Special lines of controllers are 


made for machine-tool motors, for rolling- 
inill motors, for elevator motors, for the 
automatic control of pump motors, as well 
as controllers for causing motors to per- 
form automatically predetermined series 
of operations. 

The starters are equipped with auto- 
matic low-voltage release devices, arcing 
tips and blowout magnets. By substitut- 
ing a panel for the face plate, room is 
made for mounting a fused switch or cir- 
cuit-breaker, thus making a compact unit 
containing all the devices necessary for 
starting and protecting a motor. 

One of the illustrations herewith shows 


a controller for bending-roll motors. This 
operates by varying the resistance in 
series with the motor armature. These 


controllers have thick copper contact seg- 
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ments mounted on heavy soapstone discs, 
and also moving contacts of ample size. 
Powerful blowout magnets prevent inju- 
The contacts are easily and 
cheaply renewed. 

For controlling elevator motors type A 
magnet switch controllers are used. An 
illustration of this controller is shown 
herewith. Each controller consists of a 
group of electromagnetic unit switches 
mounted on a panel and operated from 
the elevator cage mechanically by means 
of a rope, wheel or lever, or electrically 
by means of a small master controller. 
The operation of the unit switches is en- 
tirely automatic, and they can be adjusted 
so that the motor speed will accelerate 
at any predetermined rate. 

> 
Beautifying the Grounds of 
the Crocker-Wheeler 
Company. 

The Crocker-Wheeler Company, Am- 
pere, N. J., is making constant efforts to 
beautify its factory grounds, and in car- 


rious arcing. 





rying out this work has moved several 
large trees and replanted them in different 
locations on the property. On June 11 
an oak tree sixty feet high was lifted | 

means of the Crocker-Wheeler locomotive 
crane, carried about 200 feet and replani- 
ed near the new post-office which is being 
built on the company’s property. The 
accompanying illustrations show several 
interesting views of the method in which 


this replanting was handled. ‘The han- 
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Electric Dock Hoist. 


A striking example of time saving 
through the use of a modern electric hoist 
comes from the Pacific coast, where in 
the yards of the Commercial Boiler Works 
in Seattle a sixty-five-ton boiler was raised 
from the dock and placed in position in 
the hold of the steamship “Pennsylvania” 
in the short space of twenty minutes. The 














LAMBERT Hoisting ENGINE COMPANY’S DRUM 
Hoist, DrtvEN By Forty-Horsk-PoweEr, 
TyPe K, WestTincHousE Motor, HANDLING 
Srxty-Ton BorLer. 

illustration shows the boiler about to be 

placed in the hold. 

The plant of the Commercial Boiler 

Works, engaged in the manufacture of 

marine boilers and in handling ship re- 
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“K” Westinghouse direct-current motor 
controlled by a drum-type controller, af- 
fording nine forward and nine reverse 
speeds. From the drums of the hoist a 
three-quarter-inch cable runs to the top 
of the shear legs, where it reeves throuch 
a set of blocks capable of lifting from 
seventy-five to ninety tons. 

The boiler which was lifted and placed 
in position in twenty minutes was one of 
the largest ever built in Seattle. 1), 
worm-gear hoist which was_previous!y 
used would have required three hours’ 
time to raise the same load. A fifteen 
ton boiler was recently loaded by the Lain- 
bert hoist in four and one-half minutes. 

The power which drives the hoist aud 
the motors in the shop as well is purchasc| 
from the Seattle-Tacoma Power Comm- 
pany, being transmitted by a two-phase 
line at 2,300 volts. It is utilized on 
dock as direct current and in the shops 
as alternating current for two fifty-horse- 
power motors driving heavy rolls, one 
fifty-horse-power motor driving an air- 
compressor and various small motors, a!! 
of standard Westinghouse manufaciure. 
A motor-generator set is installed in the 
shop, to supply the necessary direct cur- 
rent for the hoist. 


a> 


The Sprague Octagon Box 
No. 6250. 
In a description of the octagon box No. 
6250, manufactured by the Sprague Hlev- 
trie Company, of New York city, in last 














BEAUTIFYING THE GROUNDS OF THE CROCKER-WHEELER COMPANY, AT AMPERE, N. J. TRANSPLANTING A Sixty-Foor 
Oak WITH A LOCOMOTIVE CRANE. 


dling of this large tree and the ball of 
earth in which the roots were embedded 
involved a nice calculation as to the centre 
of gravity of the tree. The work was 
accomplished, however, without mishap. 
The Crocker-Wheeler plant is becoming 
one of the show plants of the country. 


pairs, has its machines equipped with in- 
dividual motor drive, and to facilitate the 
loading of heavy materials it was found 
necessary to install electricity in the yards 
as well. The hoist used was supplied by 
the Lambert Hoisting Engine Company, 
and is driven by a forty-horse-power type 


week’s issue of the Eircrricat RevIEWw, 
it was stated that the covers to these boxes 
were interchangeable with standard three- 
quarter-inch round boxes. This shoul! 
have read that they were interchangeab!e 
with standard three and one-quarter-inch 
round boxes. 
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progress in the Development 
of the Helion Lamp. 


At a meeting of the American Society 


for the Advancement of Science, of New 
York. held in December, 1906, a new in- 
candescent lamp was exhibited by the in- 
ventors, Professor Herschel C. Parker and 
Walter G. Clark. The characteristic of 
ihis lamp is the filament prepared by the 
deposition of silicon upon a carbon core. 
‘The filament thus prepared, due either to 
the high temperature at which it operates 
1 to selective radiation, gives off a white 


ia 
light, similar to sunlight. Hence the new 
lamp has been named the “Helion.” Al- 
though lamps prepared at that time gave 
very excellent performance and high ef- 
li-iency, considerable research work: re- 


mained to be done in order to reduce the 
method of making to a simple commercial 
This, the inventors say, has now 
hoon done, as the filament is practically 
perfected and the matter of turning out a 
commercial lamp is one of mere me- 
chanical detail. 

!n appearance the Helion? filament re- 
senbles a wire of Russian iron. It is 
sirong and stiff and easily handled without 

Compared with the so-called 
wire filaments it is considerably thicker, 
while, due to its exceedingly high resist- 
ance, it is even shorter than the normal 
carbon filament. The Helion filament is 
prepared by flashing a carbon core in a 
suitable vapor of silicon, thus depositing 
ihe silicon coating upon the incandescent 
carbon and building the latter up to a 
thick, uniform wire. The finished filament 
is from three to five times as thick as the 
carbon core used, but its resistance is such 
that a 220-volt filament is only three 
inches in length, and one for 110 volts 
is half this length; and it is easy to make 
a single-filament, 500-volt lamp. The 
process of flashing has been so standard- 


pre 


CeSS. 


breaking. 


i“«| that it is a simple matter now to pre- 
pare filaments for 110, 220, or any desired 
voltage, It is, however, proposed to put 
oul lamps in standard sizes of twenty and 
loriy candle-power and for the regular 
potentials, 

\ remarkable thing about the Helion 
liiament is that it can be burned in the 
epen air without immediate destruction. 
When thus burned, it is, of course, not as 
clicient as when enclosed in an exhausted 
bulb, and it is very sensitive to drafts 
blowing upon the filament and causing its 
candle-power to vary greatly. But aside 
from the scientific interest of this striking 
experiment, the apparent immunity from 
combustion, which is probably due to a 
coating of an oxide of silicon formed upon 
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the surface of the filament as soon as it 
becomes incandescent, indicates that ex- 
haustion of the bulbs of the Helion lamp 





110-VoLtT HELION FILAMENT BURNING IN AIR. 


need not be carried as far as is necessary 
for other types of lamp. The filament 
could, if desired, be used without an en- 





220-VoLT HELION FILAMENT BURNING IN AIR. 


be less 
if not 


closing globe, but it would then 
efficient and liable to be broken 
protected. 

The shortness and stiffness of the fila- 
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ment are excellent qualities, as they render 
the lamp indifferent to vibration, making 
it suitable for use on naval vessels, where 
the concussion, due to the firing of the 
large guns, is disastrous to more fragile 
lamps, and for railway purposes, where 
the jarring is also severe. ‘The inventors 
state that the filament costs but little more 
to make than the carbon filament and that 
the efficiency is even better than that of 
the tungsten and tantalum lamps. They 
state, also, that although at present it is 
rated as a one-and-one-quarter-watt-per- 
candle filament, it can be safely burned at 
one watt per candle, giving an excellent 
life. It is said that the lamp will shortly 
be put in commercial use, when certain 
mechanical details have been perfected. 


be 
~ 


Telephone Service in Paris. 

Marquis de Montebello, president of the 
Association of Telephone Subscribers, of 
Paris, France, in bulletin No. 47, pub- 
lished in May of this year, calls attention 
to the failure of the administration to 
effect very necessary improvements in the 
telephone service of the city of Paris. 
The Association of Telephone Subscribers 
has been at work for four years, and, 
Marquis Montebello says, can not be ac- 
cused of having Jacked good will, pa- 
tience and disinterestedness. The asso- 
ciation has concluded that the draft of law 
looking to remedying the situation pro- 
posed by M. Simyan is imperfect and in- 
applicable, due both to the wording and 
the opposition that the proposition has 
met in the Chamber and the hostility of 
the administration. ‘The circular states 
that the government is unable to provide 





a telephone service sufficient for present 
needs for Paris as well as the provinces, 
because many hundreds of millions of 
franes will be required, while the propo- 
sition now before the government calls for 
only 42,000,000 in six annual payments. 
It is also stated that the government is 
incapable, from a technical point of view, 
of rapidly putting on foot a rational anc 
practical plan of reform. 

The recruiting for important positions 
in the service is made by recommendation, 
and the favoritism which has been in- 
dulged in has brought about a state of 
great dissatisfaction among the personne! 
of the department. 

The conclusion is that the telephone 
service can be reorganized only with the 
aid of private industry. Only a private 
industry can raise, without difficulty, the 
necessary capital and, within two or three 
years, furnish a telephone service equiva- 
lent to the present needs. 
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Society for the Promotion of 
Engineering Education. 
The sixteenth annual meeting of the 
Society for the Promotion of Engineering 
Education was held in Detroit, June 24 
This was a joint meeting with the 


Engi- 


to 27. 
American Society of Mechanical 
neers. The headquarters were established 
at the Hotel Cadillac, where the sessions 

held. Following is the pro- 
which this 


were also 


gramme was prepared for 
meeting : 

Wednesday Afternoon, June 24—Meet- 
ing of the council at 2 o’clock; general 
session at 3 o’clock; address of welcome; 
report of the treasurer, William O. Wiley; 
report of the secretary, Arthur L. Wil- 
liston; report of the joint commitiee on 
engineering education, by Professor Du- 
gald C. 
in Technical 
Martin Telleen; “Results of an Experi- 
ment in Teaching Freshman English,” by 
Dean William Kent; “A Proposed Course 
Harwood 


Jackson; “The Course in English 


Schools,” by Professor J. 


in General Engineering,” by 
Frost: “Present Curricula of the Mechan- 
ical Engineering Courses,” by Professor 
William 'T. Magruder; “The Correlation 
of Courses in Engineering Colleges,” by 
(Gardner C. Anthony. 

Wednesday Evening, June 24, at 8.50 


o'clock-—"Contributions of Photographs 
to Our Knowledge of Stellar Evolution,” 
a lecture by Professor John A. Brashear. 
A joint session with the American Society 
of Mechanical Engineers. 

Thursday Morning, June 25, at 10 
o’clock—The members of the society were 
entertained by a steamer trip to the ship- 
yard of the Great Lakes Hngineering 
Works at Ecorse to witness the launching 
of the 10,500-ton William B. 
Meacham, and to see the sinking into 
place of the fourth section of the Detroit 
tunnel, returning in time for lunch. 

Thursday Afternoon, June 25—Meet- 
ing of the council at 2 o’clock; president's 
address to the society at 3 o’clock; “The 
Function of the Engineer in the Con- 
servation of Natural Resources of the 
Country,” by President Charles 8S. Howe; 
“Adapting Means to the End in Technical 
Education,” by Arthur L. Rice; “The 
Place of Foreign Languages in the Cur-- 
riculum of the School of Engineering,” 
by Professor Arthur L. Wright; “Second 
Degrees for Graduates of Engineering 
Courses,” by Dean W. M. Goss; “Scho- 
lasticism in Engineering Education,” by 
Professor John Price Jackson; “Concen- 
tration of College Work on a Smaller 
Number of Subjects,” by Milan R. Bump. 

Thursday June 25, at 9 


stenmer 


a 
Evening, 
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o’clock—Members of the Society for the 
Promotion of Engineering Education were 
vuests of the American Society of Me- 
chanical Engineers at its annua! spring 
reception held at the Hotel Cadillac. 

Friday Morning, June 26—Meeting of 
the council at 9.30 o’clock; meeting of 
the society at 10.30 o’clock; report of the 
Committee on the Revision of the Con- 
stitution, by Professor Arthur L. Willis- 
ton; report of the Committee on Tech- 
nical Books for Libraries, by Professor 
A. H. Ford; “Hydraulic Laboratories: 
Their Equipment, Method of Conducting 
Work, Their Efficiency as a Factor in 
Kingineering Education, Methods of 
Teaching Hydraulics, Ete.,” by Professor 
D. W. Mead; ‘Electrical Laboratory Efti- 
ciency,” by S. Sumner Edmands; “Ce- 
ment Laboratory Practice,” by Professor 
Ira O. Baker; “Entropy: A Simple Meth- 
od of Presentation,” by Professor W. D. 
Ennis; “How Far Is Pure Thermodynam- 
ics of Value in Preparing Students for 
Handling Mechanical 
Ileating Problems?” by Professor Arthur 
J. Wood. 

Friday Afternoon and Evening, June 


Engineering or 


26, at 5 o’clock—The members, guests and 
the Detroit Local 
Committee to an afternoon and evening 
sail on the Detroit River, leaving on the 
steamer Britannia from the Detroit, Belle 
Isle and Windsor Ferry dock, at the foot 
of Woodward avenue, sailing around Belle 
Isle, thence down the river to Amherst- 
burg and to the head of Lake Erie, re- 
turning to Bois Blane Tsland. where 
supper was served, afterward returning to 
Detroit. 

Saturday Morning, June 27—Meeting 
of the council at 9 o’clock; general ses- 


ladies were invited by 


sion and election of officers at 9.30 
o'clock; report of the Committee on 
Industrial Education, by Professors 
Calvin M. Woodward and = Arthur 
L. Williston: “The Relation Between 
Engineering Education and Industrial 
Education,’ by Professor Charles R. 


Richards; “Two Years of the Co-opera- 
tive Engineering Courses, University of 
Cincinnati,” by Professor Herman Schnei- 
der; “The Careers of Graduates in Me- 
chanical Engineering,” by Professor 
Franklin de R. Furman; “A Summer 
Course in Surveying,” by Professor 
Charles Derleth, Jr.; “The Co-ordination 
of Work in Drawing Rooms, Shops and 
Laboratories, and the Real Function cf 
Shop Instruction for Engineering Stu- 
dents,” by Professor Dexter L. Kimball. 

Saturday Afternoon at 2. o’clock— 
“The Concentric Method of Education in 
Engineering,” by Professor V. Karapetoff ; 
“Requisite Qualifications of an Engineer- 
ing College Instructor,” by Oliver B. Zim- 
merman; “Should the Engineer Be Re- 
quired to Hold License?” by Professor 
Walter H. Drane; “The Use, Abuse and 
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Care of Lantern Slides,” by Professor 
Henry H. Norris; “Shall We Try to De- 
velop General Culture by Teaching hen 
gineering Subjects in a Broad and Com. 
prehensive Way, or Shall We Introduce 
Unrelated Subjects Because of Their Sup- 
posed ‘Culture Value’?” by Professor . 
Brydone; “A Combined College and En- 
gineering Course,” speakers to be an- 
nounced; “A Five-Year Course in Engi- 
neering: Is This Advisable?” speakers to 
be announced; “How Shall We Teach the 
Lower Classes So That All Men May 
Come in Contact with the Older Profes- 
sors—the Heads of Departments?” speak 
ers to be announced. 

Saturday evening at 8 o’clock the 
annual banquet will be held. Details wi!| 
be announced at the convention. 


a 
Electrical Apparatus in a 
Metallurgical Laboratory. 
In a paper read at the recent meeting 
of the Iron and Steel Institute, in 
London, May 14 and 15, by Walter 
Rosenheim, the title of which was “The 
Metallurgical and Chemical Laboratories 
in the National Physical Laboratory,” a 
brief description of a number of electric! 
devices which have been installed there 
was given. Along with a number of vari- 
ous types of furnaces heated by gas ave 
several electrical resistance furnaces. Thies: 
are tube furnaces of various lengths aii 
diameters, some being wound with nicke! 
wire and some of the Heraeus type wound 
with platinum wire. The current for 
these furnaces is derived from a larye 
storage battery in the laboratory, capable 
of delivering 150 amperes at 110 volts. 
Usually the load does not exceed thiriy 

amperes. 

In the furnace room there is a smi! 
mechanical blower driven by a three-horsv- 
power electric motor for supplying air to 
the gas-heated furnaces. This motor also 
drives a number of small tools. 

In the same room are a number of pyro 
metric appliances, which include a poten- 
tiometer, and a number of pyrometers of 
the thermo-junction type. These instru- 
ments have been used with success for 
studying the recalescence phenomenon of 
cooling metals, as well as for determining 
melting and freezing points, cooling 
curves, etc. 

In the microscopic laboratory a bench 
has been especially fitted for studying 
metal sections under the most favoralie 
conditions, the illumination being pro- 
vided in an oblique direction by means 0! 
Nernst and other electric lamps. This 
room is also fitted with an ultra-violet 
microscope with special arrangements for 
illuminating it by means of monochro- 
matic light. 

















June 27, 1908 


1041 

















©, 
lo 
ac) 
ar 
er) 
— 
pork 
Pry 
sonst 
© 
‘c) 
eae 
— 
c) 
fe 
— 
2, 
4") 
« 
A 




















. 8 } 
i 

<a ~ ——— 7 ee =! | 
DOMESTIC AND EXPORT. MANHATTAN RAILWAY BOND ISSUE—The Public Service 

BOND ISSUE OF $2,500,000 AUTHORIZED—The Milwaukee Commission has granted the application of the Manhattan Railway 


;.) Light, Heat and Traction Company has been granted per- 
mission by the state railway commission to issue $2,500,000 in re- 
funding and extension mortgage five per cent bonds. This is the 
first move in the preparation for improving the system to meet the 
public demand. The bonds will be issued as they are required in 
carrying out the work. 


NASHVILLE RAILWAY AND LIGHT COMPANY—The stock- 
holders of the Nashville (Tenn.) Railway and Light Company have 
orized the cancellation of the refunding and improvement mort- 
e, dated July 2, 1906, and the execution of a new mortgage, to be 
dd 1 July 1, 1908, to secure an issue of $15,000,000 refunding and 
extension mortgage five per cent gold bonds. Of these bonds $2,000,- 


\ 


vou can be issued at once, the balance being reserved to retire 
$4,000,000 underlying bonds and to reimburse the company for 
eighty per cent of the cost of subsequent additions to the property. 
Of the bonds now issuable $1,425,000 has been offered to the stock- 


holders for subscription. The proceeds of these bonds will permit 
ihe company to retire the $1,000,000 collateral trust notes maturing 
on July 1 and liquidate all other floating debt. 


PROPOSED TROLLEY ROAD OVER BROAD MOUNTAIN— 
President George Gerber, of the Schuylkill Railway Company, 


Girardville, Pa., announces that a trolley road is to be built over 
ihe summit of the Broad Mountain, which will connect Pottsville 
with Ashland, Mahanoy City, Shenandoah, Mount Carmel and 
Shamokin, Pa. The cost will be $3,000,000. President Gerber has 
olfered to go into the enterprise jointly with the Eastern Railway 
Company, of which the J. G. White Company, of New York, is the 
yincipal owner. If this offer is not accepted the Schuylkill company 
will undertake the work alone. The Reading company has a project 
io tunnel Broad Mountain, but as this would cost $7,000,000 it is 
not believed the work will be undertaken. The Reading is now 
increasing its facilities over the summit of the mountain. 


NEW ELECTRICAL DEVELOPMENT COMPANIES ORGAN- 
1ZiD—The Hudson River Electric Power Company interests are 
promoters of two new corporations, articles for which have been 
filed with the secretary of New York state, one, the Mohawk Power 
Company, of Glens Falls, which has been formed to manufacture 
vas and electricity for light, heat and power purposes and to con- 
struct dams across the Mohawk River in the counties of Schenectady, 
Albany, Saratoga, Montgomery, Herkimer and elsewhere. The capi- 
tal is $100,000 and the directors include Eugene L. Ashley and 
i:lmer J. West, of Glens Falls, and Byron E. Morrow, of Schenectady. 
The Publie Utility Securities Company, of Albany, the companion 
concern, is formed with a capital of $100,000 to engage in quarrying, 
contracting, building, grazing, stock raising, ice harvesting, trucking 
and vehicle manufacture. The directors include J. Miller Seay, J. 
Ward Russell and Harry B. Austin, of Glens Falls. 


BOSTON SUBURBAN ELECTRIC COMPANIES—The share- 
holders of the Boston Suburban Electric Companies have formally 
euthorized the trustees to borrow money from time to time, as 
necessity required, up to an amount not exceeding $1,500,000. As 
$796,000 has already been borrowed, the action taken leaves $704,000 
et to be borrowed as may be deemed advisable. The proposition to 
issue new stock not to exceed 7,500 shares of preferred and an equal 
amount of common, the same to be given in exchange for outstand- 
ing notes or bonds, was laid on the table. The stockholders further 
voted to rescind the vote passed on September 20, 1907, by which 
the trustees were authorized to issue 7,924 shares of preferred and 
7.924 shares of common stock, this vote being passed by reason of 
the facet that the stock so voted had never been issued, owing to 
the unsatisfactory market conditions. Later on, when the situa- 
tion shows improvement, stockholders may be asked to vote anew 
on a new issue of stock. 


Company, New York city, to make two refunding bond issues of 
$10,818,000 and $894,000, respectively, subject to conditions of which 
one is that the bonds must be sold at a price which will bring 
ninety-one at private sale, or shall be offered at public sale to the 
highest bidder. The Manhattan Railway Company may sell so many 
of the bonds authorized as shall be sufficient to realize an amount 
which will pay the principal of the bonds of the Metropolitan Ele- 
vated Railway Company, due July 1, 1908, and the reasonable ex- 
penses of refunding, which expenses shall not include any commis- 
sion for the sale of said bonds or for entering into any under- 
writing or purchase agreement; and the said proceeds of the sale 
of the bonds authorized shall be applied by said Manhattan Rail- 
way Company only to or toward the above expenses and principal. 
Unless the said bonds shall be sold at private sale on a basis of not 
exceeding four and four-tenths per cent and accrued interest, the 
treasurer of the company shall invite proposals for the purchase of 
said bonds to be publicly advertised, giving the provisions imposed 
by the commission as to the prices, lots and conditions under which 
the board of directors may reject the bids. 


NEW INCORPORATIONS. 


PA.—Roseto Electric 
Northampton County. 


and Power 
Donatelli, 


HARRISBURG, 
Company, Roseto, 
treasurer. 


Light, Heat 
$5,000. OD. 


AUGUSTA, ME.—Vassalborough Electric Light and Power Com- 
pany, of Waterville. $50,000. President and treasurer, E. Chase, 
Winslow. 


SPRINGFIELD, ILL.—Consumers’ Light, Heat and Power Com- 
pany, of East St. Louis. $2,400. Incorporators: John L. Flannigan, 
W. H. Hauss and A. A. McBrien. 


CHARLESTON, W. VA.—Berea & Slab Telephone Company, of 
Harrisville, Ritchie County. $10,000. Incorporators: Newton Low, 
William Hall, George Amick and George Layfield, of Cairo, and John 
Hatfield, of Harrisville. 


SALT LAKE CITY, UTAH—The Davis County Light and Power 
Company. $50,000, with shares at $1 each. Officers: J. D. Wood, 
president; J. H. Wilcox, vice-president; N. B. Stanley, manager; 
E. F. Richards, secretary and treasurer. The company will operate 
in and about Farmington. 


COLUMBUS, OHIO—Columbus, Marion, Upper Sandusky & 
Toledo Construction Company, of ‘Upper Sandusky. $35,000. In- 
corporators: General J. Kent Hamilton, George A. Bassett, George 
P. Kirby, W. L. Rowland and W. S. Thurston, Jr., all of Toledo. 
The object of the incorporation is the construction of an interurban 
electric railway touching the cities named. 


PATERSON, N. J.—Oakdale Land and Improvement Company. 
$200,000. C. Frank Kireker, agent. Organized to buy and sell and 
improve land, construct a telephone line, an electric plant for fur- 
nishing light and power, build a trolley line and engage in the 
transportation of passengers, freight and express matter. Incor- 
porators: James M. Stout, New York; William Gage, New York, 
and Nathaniel N. Broughton, Hackensack, N. J. 


JOLIET, ILL.—Northeastern Electric Railway Company. $50,000. 
To be constructed between Woodstock in McHenry County, to 
Sycamore in DeKalb County. Incorporators and first board of di- 
rectors: Clinton G. Lumley, E. C. Spinney, Irving D. Stevens, 
E. B. Harang, F. H. Rhodes, William L. Abbott, George W. Lyndon, 
George T. Goodrow, Charles A. Spenny, A. C. Williams, B. J. Simp- 
son, M. A. Garrett, B. E. Livingston, E. P. Stranberg and Darius 
R. Leland. 
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ELECTRIC RAILWAYS. 
TOLEDO, OHIO—The Toledo, Fostoria & Findlay 
Railway has been granted the right to enter Toledo. 


Interurban 


PONTIAC, ILL.—The Bloomington, Pontiac & Joliet Electric Rail- 
way will be extended to Bloomington, the necessary amount of 
bonds having been subscribed by Pontiac citizens. 


HUNTSVILLE, ALA.—It is announced that the street railway 
of the Huntsville Railway, Light and Power Company will be ex- 
tended south of the city one mile to the fair grounds before October. 


MORRISTOWN, N. J.—At the annual meeting of the Morris 
County Traction Company the following board of directors was 
elected: F. H. Alleman, L. A. Gibby, Arthur W. Dunkle, T. F. Lozier 
and William L. Gorgas. 


HILLSBORO, ORE.—The Oregon Electric Railway Company has 
its steel laid on Washington street and a force of men is now work- 
ing toward Portland. Ground has been broken for a substation a 
half mile east of the city limits. 


BELLEFONTAINE, OHIO—Citizens of Degraff and Bellefontaine 
are planning to build an electric line between the two towns. The 
management of Silver Lake Park, which lies between the two towns, 
is also interested in the enterprise. 


WESTCHESTER, PA.—Ex-Burgess C. W. Talbot, of this place. 
who is president of a company formed several years ago, announces 
that all the money required for building and equipping a trolley 
line to Pottstown will be supplied by a Pittsburg syndicate, provid- 
ing the property owners along the line will give the required rights 
of way. 

MINERAL WELLS, TEX.—R. B. Pace, of Shreveport, La., has 
closed a deal with the receivers of the Mineral Wells electric sys- 
tem, whereby he acquires the right, title and interest to the property 
in this city owned by Major J. D. Beardsley, which property went 
into the hands of Messrs. Broad and Kaufman, receivers at Fort 
Worth, last fall. 


MORGANTOWN, W. VA.—A contract has been signed between 
the South Morgan Traction Company and Contractor Frank Alfiery, 
which calls for the extension of the traction company’s lines up 
the river nearly two miles. The cost of this enterprise will be $60,- 
000, and the contract calls for the completion of the work by the 
middle of July. 


BOSTON, MASS.—The Boston & Revere Electric Street Railway 
Company, leased to Boston & Northern, has petitioned the railroad 
commission for approval of an issue of $50,000 twenty-year five 
per cent bonds, subject to call at $1,050 per bond. to provide means 
for repaying to its lessee sums advanced for redeeming its bonds 
maturing February, 1910. 


FLORENCE, COL.—A. B. Hulit, promoter of the electric line to 
be built along the Arkansas River, states that work on the branch 
between Pueblo and Canon City will start within thirty days and the 
road be completed within the coming year. The Red Creek Granite 
Company has offered a bonus of $65,000 toward the road as soon as 
it taps the quarry, besides guaranteeing a large freight tonnage. 


BERKSHIRE, MASS.—The Massachusetts legislature will be 
asked to permit the Berkshire Street Railway Company to construct 
a railway to connect the system with the summit of Greylock 
Mountain, extend its lines south from Great Barrington through the 
town of Sheffield to the Connecticut line and connect this extension 
with the town of Egremont. The New Haven road will do the 
$2,000,000 financing involved. 


CARLETON, MICH.—The Ash township board has granted 
Henry A. Everett, of Toledo, an electric line franchise through the 
township. The plan is to continue the Toledo Beach line from 
Monroe down the old plank road, striking Flat Rock, and on into 
Detroit. The township board asked that the company build a line 
extending from the main line to this village, a distance of three 
miles, and give the citizens of this village car service. 

JOLIET, ILL.—A movement is on foot among the business men 
of Joliet to unite with the merchants of Wilmington and others 
along the line to insure the building this season of the proposed 
line of the Joliet & Southern Traction Company from this city to 
Wilmington. The line is surveyed, the right-of-way contracts have 
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been made and the construction of the line now depends upon the 
aid that is asked of the people who will be benefited by the building 
of the road. ? 


KENOSHA, WIS.—Judge Belden has held invalid two of the fran- 
chise ordinances under which the Kenosha Electric Railway Com. 
pany is planning to operate cars in the city. The ordinances provide 
for long extensions of the line and the court holds that the condi- 
tion of the streets on which the lines are to be built is such as to 
make the action of the council unreasonable. A. C. Frost, president 
of the company, has directed his attorneys to take the cases to the 
Supreme Court. 


HOUSTON, TEX.—Preliminary lines have been run for the ex- 
tension of the Houston Electric Company’s line to Harrisburg, and 
it is the intention now to break ground for construction early in 
July. Twenty-five per cent of the required material has been re- 
ceived in Houston for the work and the remainder has been ordered 
for delivery during the month of July. Four miles of track is to 
be, constructed and it is estimated that after work is beguw it 
can be completed within sixty or seventy-five days. 


KEYSER, W. VA.—The authorities have granted a franchise to 
the Potomac Valley Railway Company to construct a trolley line 
through the streets of Keyser. Work will commence in the near 
future. This company has already secured franchises in Piedmont, 
W. Va., in Luke, Md., and to Bloomington, Md., and expects to con- 
struct a road to Keyser from Piedmont and also up to New Creek. 
The road will have its terminus in Piedmont, near the point where 
the Cumberland-Westernport Electric Railway ends. 


JOLIET, ILL.—The Joliet & Southern Traction Company has 
closed a contract with the Chicago & Joliet Street Railway Company, 
whereby the cars from the New Lenox division of the Joliet & 
Southern may be brought into the city. Franchises for the Wil- 
mington extension from the township of Jackson and the village of 
Elwood have also been secured. These franchises are for fifty years. 
At Pontiac work has been begun upon the ten-mile extension to 
Chenoa. The bond sale in Pontiac has amounted to $25,000. 


RACINE, WIS.—Franchises of the Milwaukee Electric Railway 
and Light Company granted in 1883 for a term of twenty-five years, 
have been extended until 1942, when all franchises of the company 
in Racine will expire. The company for such franchises extension 
agrees to double-track streets about to be paved, saving the cit) 
$22,000, and will pay $4,708, the cost of certain material used in 
building Main street bridge. The company agrees to furnish elec- 
tricity for lighting and swinging Main and State street bridges and 
also to give six fares for twenty-five cents, to be operative on local 
lines two hours mornings and evenings for the benefit of factory 
employés. 

VANCOUVER, WASH.—Articles of incorporation for the Van 
couver Traction Company have been filed with the county auditor 
by Attorney M. M. Connors, for Senator E. M. Rands, Vancouver, 
Wash.; W. J. Patterson, of Portland, Ore., and A. Welch, of Portland, 
Ore., as incorporators. The company takes over the old street car 
company, which was started by Mr. Moore and his associates, of 
Portland, and its object is to finish the construction of the work 
already started and to extend the line through Clarke County. I's 
corporation papers permit this company to construct and operate 
a telegraph and telephone system and to carry freight and express. 
The board of trustees of the new company is made up of Harrison 
Allen, Bert Yates, W. J. Patterson and E. M. Rands. 


TERRE HAUTE, IND.—Articles of incorporation have been filed 
by the Terre Haute & North Eastern Traction Company. The road, 
as it is now -surveyed from Terre Haute to Bridgeton, in Park 
County, a distance of twenty miles, passes through one of Indiana's 
richest coal fields, thickly populated. with miners. The promoters 
of the enterprise, who have subscribed stock aggregating $10,000, 
are: S. C. McKeen, A. J. Steen, D. Russ Wood, Charles R. Duffin, 
W. E. Steen, Walter A. Philips, J. R. Finkelstein, John Gilmour, 
Thomas Giynn and Paul Kuhn. The company is incorporated for 
$100,000. Not only does the company propose to operate an inter- 
urban line between Terre Haute and Bridgeton, taking in the towns 
of Markles, Burnett, Fontanet, Coal Bluff, all in Vigo County; 
Perth, in Clay County, and Diamond, in Park; but it also sets out 
as one of its objects the operation of health resorts, parks, hotels, 
mineral springs and places of amusement. 
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ELECTRIC LIGHTING. 

MALDEN, MASS.—A three-year contract for street lighting has 
neen authorized by the common council, the annual expense being 
$32,528.79. 

MARYSVILLE, CAL.—The Oro Light and Power Company will 
spend $50,000 in improving its system at Oroville. William Dur- 
brow is manager. 


isILSINORE, CAL.—The proposition to purchase the electric light 
plant in the village and operate it as a municipal proposition was 
defeated in a recent election. 


GEORGETOWN, TEX.—At a recent meeting in New York of C. 
Coler & Company, owners of the Georgetown Water and Electric 
Light system, $25,000 was voted for the enlargement and improve- 
ment of the system. 


MONTREAL, QUEBEC—The shareholders of the Ottawa Electric 
Company have given their unanimous endorsement of the recom- 
meudation of the directors to issue $750,000 refunding and first-mort- 
» five per cent bonds maturing in 1933. 


aa] 


MAU CLAIRE, WIS.—Under the new lighting contract recently 
executed between the city and the Chippewa Valley Railway, Light 
and Power Company the city is paying $56.40 per light per year for 
street lighting instead of the rate paid during the last several years, 
namely, $74. 


SAN FRANCISCO, CAL.—The Great Western Power Company 
has let a contract to the Globe Construction Company for the 
erection of a transformation substation on a triangular block of 
laid bounded by White and King streets and Fourth avenue in 


East Oakland. 


GREELEY, COL.—The Home Electric Light Company, of Greeley, 
whose stockholders are Greeley business men and professors of the 
stale normal school, have filed on the water of the old millpower 
canal, built by Union colony and later abandoned by it. About 200 
horse-power can be generated. 


EATON RAPIDS, MICH.—Dimondale’s village council has con- 
tracted with the Michigan Power Company to run a line from 
Lansing to that town for the purpose of furnishing street and 
commercial lights. In addition to this the company will furnish 
electric power to run all the machinery in the village. 


TAMAQUA, PA.—For the purpose of doubling its capacity, the 
Tamaqua Light, Heat and Power Company, which furnishes Tama- 
qua with light, has reorganized and elected the following officers: 
President, James Tinley; secretary, David Bensinger; treasurer, 
George Kellner; secretary of bond issue, E. M. B. Shepp. 


SELOIT, WIS.—Harry L. Ream, of this city, and J. W. Harris, 
of Lineoln, Neb., have made. application to the city council at 
Stockton, Kan., to have an ordinance drawn up granting to the firm 
of Ream & Harris the right to construct an electric light system in 
that city and to operate it under a twenty-year franchise. 


ft LNDLAY, OHIO—The Fremont Power and Light Company has 
made application to the council of that city for the right to use 
the streets of that city for the purpose of supplying firms and 
individuals with electricity for lighting and manufacturing purposes. 
The company proposes to erect a power plant at Ballville and utilize 
the water power of the Sandusky River. Two dams will be built 
across the river, one at Ballville and the second further up-stream. 
\ power-house with a capacity of 2,000 horse-power will be erected. 


NEWPORT, ORE.—At a meeting of the Commercial Club the 
proposition of installing electric lighting and water systems was 
discussed and a resolution adopted calling upon the city council 
io take immediate action. The city council voted to call a special 
election for the purpose of voting on so amending the charter as 
to allow an increase of the limit of the city’s indebtedness from 
$19,000, as at present, to $50,000, by a bond issue. The election 
will be called as soon as the necessary preliminaries are completed. 


COLORADO SPRINGS, COL.—Four hundred men are at work 
building the transmission line of the Central Colorado Power Com- 
pany into Denver, which work will be completed by November 1. 
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The company will operate in Denver from its Glenwood Springs 


plant. The line has been completed from Leadville to Dillon and 
power is now being distributed in Lake and Summit counties 


through the subsidiary company at Leadville. A 45,000-voltage is 
being maintained and this is to be increased to 100,000 volts. The 
construction men are now at work between Glenwood Springs and 
Leadville and the line to Denver will be operated from Dillon, 
over Argentine Pass, taking in Georgetown, Idaho Springs and 
Golden. 


ELECTRICAL SECURITIES. 

While the undertone was fairly firm, the market was extremely 
dull last week and but a small amount of trading was done. The 
action of the Republican National Convention awakened little 
speculative interest, and it is now a question whether much will 
matter now right up to the time of election. Again in some quarters 
there is the belief that these are not factors in the situation; that 
the difficulty will be over when the absolute necessity of supply and 
demand makes it convenient. Railroad earnings have been dis- 
couraging but the crop outlook holds bright. This is about the only 
cheerful sign on the at present dull and cloudy business horizon. 

Dividends have been declared upon the following electrical se- 
curities: National Carbon Company, Cleveland, Ohio; regular 
quarterly dividend of 134 per cent on the preferred stock, payable 
July 1. Seattle (Wash.) Electric Company; a dividend of $2.75 per 
share on the common stock, payable July 15, to stock of record 
July 1. Narragansett Electric Lighting Company, Providence, 
R. I.; regular quarterly dividend of $1 per share, payable on July 
1 to stock of record June 16. American Cities Railway and Light 
Company, of New Jersey; regular quarterly dividend of 114 per 
cent on the preferred stock, payable July 1. Reading Traction 
Company; regular semiannual dividend of 1% per cent, payable 
July 1 to stock of record June 20. Books close June 20 and reopen 
July 2. Bell Telephone Company of Canada; regular quarterly 
dividend of 2 per cent payable July 15 to stock of record June 24. 
Tri-Cities Railway and Light Company; regular quarterly dividend 
of 114 per cent on the preferred stock, payable July 1 to stock of 
record June 23. American Telephone and Telegraph Company; 
regular quarterly dividend of 2 per cent, payable July 15 to stock- 
holders of record June 30. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JUNE 20. 


New York: Closing. 
Allis-Chalmers common... .....2....-s:2: 10% 
Allis-Chalmers preferred..................-- 33 
Hrockivi Hania Vraueit. ....-. 2.5 basceeeea- 46% 
COMMOIIGRRORE GUMS 6 5454545 condo daisdis se een n wu 1231, 


COTGNGE MIOOON Os os a orc sed adekes ee wae anes 132 


Interborough-Metropolitan common.......... 10% 
Interborough-Metropolitan preferred......... 28 
Mine Coumtiw Gicetric. «oo ci okcckccccweeseu: 115 
Mackay Companies (Postal Telegraph and 
CGE COMMINONE oo 5 5 os rac eens wc eusaee. 65 
Mackay Companies (Postal Telegraph and 
CURIS) DBGIORROU ie < <5 kc a sisicaseesicinweuas 641, 
Mambiatian ERGVaticd. ....6c cc ccc eccscsccecee 132 
Metropolitan Street Railway................ 25 
New York & New Jersey Telephone.......... 100 
Western Union (ex dividend)............... 54 
Westinghouse Manufacturing Company...... 49°% 
Boston: Closing. 
American Telephone and Telegraph......... 117% 


Edison Electric Illuminating................ _ 
WESC ONUIRGELS PUOCUUIC.. 6 oo cos isch ces weeeas 48 


New England Telephone.................... 111% 
Western Telephone and Telegraph preferred. 6214 
Philadelphia: Closing. 
Electric Company of America...... Pere 10% 
Electric Storage Battery common........... 30 
Electric Storage Battery preferred.......... 30 
Philadelphia: Blectrie. . . .. occ sicccicecsces 9%, 
Philadelphia Rapid Transit................. 14%, 
United Gaw TMprovemene. . <<. ccc cwecsas 85 
Chicago: Closing. 
@iiledory Wenn = oe cc oa se ccna kewen 130 
Commionwealtl) MdGisen.. .. 2... .cceccceetcnes 97 
Metropolitan Elevated preferred............. 49%, 
National Carbo COMMON. ... 2... ccccccccce 70 
National Carbon preferred..........-.ecees- 112 
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NEW PUBLICATIONS. 

PUBLIC SERVICE COMMISSION OF THE SECOND DISTRICT, 
STATE OF NEW YORK—The Public Service Commission for the 
Second District of the State of New York has published the follow- 
ing decisions: In the matter of the petition of the Terminal Rail- 
way, of Buffalo; in the matter of improvements and additions to 
the railway of the Port Jervis Electric Light, Power, Gas and Rail- 
road Company, and in the matter of the complaint of residents of 
Watertown, Glen Park and Brownville against the Black River 
Traction Company. 

“TESTS OF CAST-IRON AND REINFORCED CONCRETE CUL- 
VERT PIPE”’—The University of Illinois, Urbana, Tll., has issued, 
as Engineering Bulletin No. 22, a report on “‘Tests of Cast-Iron and 
Reinforced Concrete Culvert Pipe,’ prepared by Professor Arthur 
N. Talbot. This work was carried out to determine the strength 
of cast iron, concrete and reinforced concrete when employed as 
culverts for railway embankments and when used for sewers. Tests 
were carried out at the testing laboratories of the university be- 
tween November, 1906, and January, 1908. The report includes a 
discussion of mechanics of pipes when subjected to external press- 
ure, descriptions of the materials and test pieces employed, the 
results of a large number of tests under different conditions, and 
a discussion of the results. 


TELEPHONE AND TELEGRAPH. 

JUNCTION CITY, KAN.—Work has been begun at Fort Riley 
by the signal corps on the installation of the new government tele- 
phone system. 

AMSTERDAM, N. Y.—The Automatic Telephone Company is 
making a survey with a view of extending its line to Tribes Hill 
and Fort Hunter. 


LEXINGTON, KY.—Judge John M. Lassing, of Boone County, has 
purchased the telephone plant at Owenton, Owen County, including 
the long-distance and local line rights. James A. Johnson owned 
the plant. The purchase price is understood to have been between 
$12,000 and $15,000. 


SAGINAW, MICH.—A deal has been completed by which the 
Saginaw Valley Telephone Company sells its exchange and system 
in Flint to the Genesee County Telephone Company. The new 
concern has 4,000 subscribers, and will be one of the most impor- 
tant independents in the state, working with the Home company, 
of Detroit, and the local Valley company. 


DATES AHEAD. 

American Institute of Electrical Engineers. Annual convention, 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

National Electrical Contractors’ Association. Next meeting, 
Chicago, Ill., July 15-17. 

Michigan Electric Association. Annual meeting, Grand Rapids, 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

American Society of Municipal Improvements. Annual meeting, 
Atlantie City, N. J., October. 
~ Tlluminating Engineering Society. Annual convention, Philadel- 
phia, Pa., October 6-7. 


Annual 


NEW MANUFACTURING COMPANY. 
WILMINGTON, DEL.—The Ricketts Railway Signal Company 
has been incorporated with a capital of $1,000,000. The incor- 
porators are: J. Snyder, J. E. Henderson, Philadelphia, Pa.; H. W. 
Davis, Wilmington. 


INDUSTRIAL ITEMS. 

THE ELECTRODYNAMIC COMPANY, Bayonne, N. J., has ready 
for distribution circulars No. 32 and No. 33, describing, respectively, 
the advantages of motor drive, and the ‘Inter-Pole” variable-speed 
motor. 

THE STANDARD ROLLER BEARING COMPANY, Philadelphia, 
Pa., announces the further expansion of its sales organization by 
the opening of a branch office at 327 Jefferson avenue, Detroit, Mich., 
in charge of Ernest L. Smith, recently appointed western repre- 


sentative. 
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THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has pub- 
lished a handsome catalogue devoted to the Buckeye four-stroke 
cycle gas engine. The descriptive matter and illustrations are edie 
complete, and the publication is a valuable addition to the litera- 
ture of this subject. 


THE ROSE CITY ELECTRIC CONSTRUCTION COMPANY, 90 
Fifth street, Portland, Ore., has been organized recently by Rives 
L. Coe and A. C. Benicken, and is in the field to handle a line of 
electrical specialties or act as manufacturers’ representative jn 
Portland and vicinity. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadeiphia, 
Pa., is describing and illustrating some very interesting applications 
for the electric railway field in the June issue of “The Keystone 
Traveler,’ which is issued by the advertising department, 19209 
Filbert street, Philadelphia. 


THE FRANK MOSSBERG COMPANY, Attleboro, Mass., has is- 
sued a special catalogue devoted to metal reels, spools and beams. 
This catalogue not only covers reels and spools for the entire wire 
manufacturing industry, but also for the textile industry. Copies 
will be sent to any one interested upon request. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline. 
Mass., has issued a supplement to its bulletin No. 302. illus. 
trating and describing and giving full shipping dimensions and 
weights of the standard type “C” motor-generator. Copies of this 
leaflet will be sent to those interested in keeping their permanent 
catalogue up to date. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in the June 
issue of “Paistery” describes and illustrates panel cutouts for vertical 
and horizontal mains, for vertical mains and horizontal branches, 
and for horizontal mains and vertical branches. There is also some 
very interesting matter concerning the Paiste ground clamp and 
iron panel-box applications. 


THE AMERICAN CONDUIT COMPANY, Chicago, Ill., is mailing 
a card showing a method of laying bituminized fibre conduit for 
underground construction. The company recommends laying bitu- 
minized fibre conduit without any concrete base. By laying the 
ducts in this way a rigid system is secured, with the assurance 
that the cables are well protected and at a minimum cost of con- 
struction. 


THE BUFFALO FOUNDRY AND MACHINE COMPANY, Buf- 
falo, N. Y., has recently established a New York office at 143 Liberty 
street, with H. E. Jacoby as resident engineer and manager of the 
office. The company, besides making exceptionally large castings, 
builds vacuum drying and impregnating machinery; vacuum, drum, 
shelf and rotary driers; compressors, pumps, condensers and the 
Bell steam hammer. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, Boston, 
Mass., on June 1 moved its main office to 144 Pearl street, corner of 
Purchase. At this factory it will cantinue to handle its extensive 
lines of interior telephones, telephone switchboards, annunciators, 
gas and acetylene ignition apparatus, and “Samson” batteries. The 
company’s jobbing electric light supply branch has been sold to the 
Western Electric Company. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Ninth street and Montgomery avenue, Philadelphia, Pa., has ready 
for distribution a circular describing the Keystone portable volt- 
wattmeter. This instrument is designed primarily for the mieas- 
urement of the watt consumption of incandescent lamps and for 
ascertaining the voltage at the terminals of the lamps. It com}ines 
in one instrument a voltmeter and a wattmeter. Full information 
concerning this instrument will be furnished upon request to the 
company. 


THE ELECTRIC STORAGE BATTERY COMPANY, Allegheny 
avenue and Nineteenth street, Philadelphia, Pa., has prepared a 
handsome bulletin devoted to car-lighting cells. This bulletin gives 
very complete information and illustrations concerning both the 
“Chloride” and “Tudor” accumulator. In addition to the descriptive 
matter there are complete tabulations giving number of plates, 
discharge in amperes, capacity, normal charge rate in amperes, 
outside dimensions of receptacles, weight of electrolyte in pounds, 
weight of cell complete in pounds, and prices of the various elements 
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making up the cells. Copies of this bulletin will be furnished to 
those interested upon request. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has ready for distribution circulars devoted to 
“Union” enclosed fuses and blocks which it is sending to the trade 
where it is not necessary to refer to the company’s complete cata- 
logue No. 19. The circular just described gives full listings of all 
National Electrical Code standard fuses and blocks. The company is 
also distributing a pamphlet containing information of general use 
for architects and engineers. Copies of this literature will be sent 
to any one interested upon request. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park Place, New York city, has issued a bulletin which is of 
interest to buyers of ignition supplies. This twelve-page folder 
shows the complete line manufactured by the Manhattan Elec- 
trical Supply Company, including spark coils, switches, battery 
connectors, etc. The thoroughly revised edition of the company’s 
pocket-size catalogue, containing 168 pages, entitled “Something 
Electrical for Everybody,” is also ready for distribution, and can 
be had by mailing a postal to the above address. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., has fur- 
nished all the transformers used in the new Forest Park amuse- 
ment resort located just outside of Chicago, Ill. Approximately 
© 000 kilowatts in transformers is installed, the power being taken 
from the lines of the Sanitary District of Chicago, which generates 
nower from the Chicago Drainage Canal. The sanitary transmis- 
sion system is three-phase, 12,000 volts, which is stepped down 


ELECTRICAL REVIEW 


1045 


to 2,300 volts for local distribution, and again stepped down at 
various points in the park to 110-220 or 440 volts, as desired, for 
operating lamps and motors. 

THE R. D. NUTTALL COMPANY, Pittsburg, Pa., announces the 
establishing of a new department to be devoted exclusively to the 
manufacture of gears and pinions for air-compressors. This com- 
pany has for some time been supplying gears and pinions for all the 
standard makes of air-compressors. It is owing to the rapidly grow- 
ing demand for compressed air in a number of important industries 
that a special department was found necessary. The department 
will be equipped to turn out gears and pinions for the standard 
types of compressors upon short notice, and to better accommodate 
the users of compressors, will carry a complete assortment, from 
which immediate shipment will be made, 

THE STANDARD GAUGE MANUFACTURING COMPANY, 
Syracuse, N. Y., manufacturer of high-grade pressure and vacuum 
gauges, engine and boiler appliances, oil filters, oiling systems and 
exhaust heads, has ready for distribution a new publication on its 
new gauges. Engineers will be particularly interested in the 
Standard model “A” or indicating movement gauges, which are so 
designed that the pressure tube and movements are independent of 
the case, and consequently the accuracy is not impaired by tem- 
perature changes or distortion of the case when gauges are installed. 
The model “B” gauges are designed to meet the usual commercial 
requirements, and, like model “A” gauges, are made in a variety 
of sizes, types and ranges for all conditions. Gauge parts of dif- 
ferent designs are also shown, together with clocks with standard 
domestic and foreign movements. 


Record of Electrical Patents. 





Week of June 16. 


890,592. PROTECTIVE DEVICE FOR HIGH-POTENTIAL SYS- 
TEMS. Richard Apt, Berlin, Germany, assignor to General 
Electric Company. <A grounding device formed of a number of 
columns of high-resistance liquid. 


890,598. SYSTEM OF DISTRIBUTION. Albert H. Armstrong, 
Schenectady, N. Y., assignor to General Electric Company. The 
messenger wire of a catenary suspension system for electric 
railways is maintained at an equal, but opposite, potential with 
respect to the trolley wire. 

840,607. RAILWAY SIGNAL. Arba G. Clark, Schenectady, N. Y., 
assignor to General Electric Company. The movement of the 
signal arm operates a quick-break switch in the circuit of the 
controlling motor. 

890,617. ALTERNATING-CURRENT MOTOR. Max Déri, Vienna, 
Austria-Hungary, assignor to Stanley Electric Manufacturing 
Company. A commutator motor, one magnetizing circuit of 
which is supplied through a transformer. 
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890,593.—SYSTEM OF DISTRIBUTION. 


830,621. CIRCUIT-CONTROLLING DEVICE. George H. Dorgeloh, 
Schenectady, N. Y., assignor to General Electric Company. A 
starting rheostat with an overload switch controlled from a 
distance. 


SYSTEM OF MOTOR CONTROL. Edgar F. Dutton, Sche- 
nectady, N. Y., assignor to General Electric Company, The 
controlling and reversing switch is operated through gearing 
by a reversible pilot motor. 


MOTOR CONTROL. Friedrich Eichberg, Berlin, Germany, 
assignor to General Electric Company. The voltage applied to 
an alternating-current motor is controlled by means of two 
transformers having sectioned secondary coils. 


R90,622. 


850,627. 


890,638. VARIABLE-VOLTAGE TRANSFORMER. Edward F. 
Gehrkens, Schenectady, N. Y., assignor to General Electric 
Company. The potential is varied by shifting a portion of the 


_ transformer core. 


Isidor Kitsee, Philadelphia, Pa., assignor 
A system 


890,661. TELEGRAPHY. 
of one-half to William J. Latta, Philadelphia, Pa. 
utilizing two wires and reversed-current impulses. 


890,664. TROLLEY WHEEL. Thomas Langen, Brooklyn, N. Y. A 
wheel with renewable wearing surface. 


890,679. LIGHTNING ARRESTER. Ezra B. Merriam, Schenectady, 
N. Y., assignor to General Electric Company. A column of con- 
ducting liquid is projected against a conducting shell. 


890,695. COMBINED SIGNAL AND SPRING-JACK. James L. Mc- 
Quarrie, Oak Park, Ill., assignor to Western Electric Company, 
Chicago, Ill. The jack is attached to the signal magnet so that 
insertion of the plug resets the signal. 


890,697. PROTECTIVE DEVICE FOR UNIPOLAR MACHINES. 
Jakob E. Noeggerath, Schenectady, N. Y., assignor to General 
Electric Company. Overload switches are inserted in the cross- 
connecting conductors. 


890,699. METHOD OF OPERATING INDUCTION MOTORS. 
Robert H. Parker, Schenectady, N. Y., assignor to General Elec- 
tric Company. A method of starting and controlling an induc- 
tion motor with wound circuits by applying polyphase currents 
of different frequencies to both primary and secondary. 


890,718. CIRCUIT-BREAKER. Arthur Smith, Schenectady, N. Y., 
assignor to General Electric Company. The circuit controlling 
the magnet operating the circuit-breaker is itself controlled by 
a manually operated switch. 


890,719. MOTOR-STARTING PANEL. Arthur Smith, Schenectady, 
N. Y., assignor to General Electric Company. A circuit-breaker 
on the rheostat panel is automatically tripped as the controlling 
arm returns to the off position. 


890,722. REGULATION OF DYNAMOELECTRIC MACHINES. 
Charles P. Steinmetz, Schenectady, N. Y., assignor to General 
Electric Company. The generator is excited by an alternating 
current of low frequency. 

890,730. VARIABLE-VOLTAGE TRANSFORMER. Matthew O. 
Troy, Schenectady, N. Y., assignor to General Electric Company. 
The magnetic reluctance is varied by rocking a portion of the 
core. 

890,731. STARTING MERCURY-VAPOR APPARATUS. Matthew O. 
Troy, Schenectady, N. Y., assignor to General Electric Company. 
A closed conductor within the tube is brought to incandescence 
by a primary coil without the tube. 

890,737. VARIABLE-RESISTANCE COIL. Herbert A. Wallace, 
New York, N. Y., assignor to the Union Switch and Signal Com- 
pany, Swissvale, Pa. A cylindrically wound resistance and 
means of varying the length in the circuit. 
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890,763. ARC LAMP. Richard Fleming, Lynn, Mass., assignor to 
General Electric Company. The operating mechanism is en- 
closed within an inner case to protect it from fumes. 


890,776. DAMPER FOR THE UPPER HARMONICS OF ALTER- 
NATING ELECTRIC CURRENTS. Maurice Leblanc, Paris, 
France, assignor to Westinghouse Electric and Manufacturing 
Company. Conducting grids of different resistance are em- 
bedded in the pole faces. 











$90,679.—LIGHTNING ARRESTER. 


890,781. ELECTRIC TRANSFORMER. Louis Maiche, Paris, 
France. A transformer without magnetic core, short in length, 
with the primary winding enclosed within the secondary. 


890,788. SWITCHING ELECTRIC CURRENTS. Samuel W. 
Mauger, Schenectady, N. Y., assignor to General Electric Com- 
pany. Selective switches are provided for connecting the feeders 
to the generators. 

890,827. BATTERY. Adolph T. Vigneron, Providence, R. I., as- 


signor of one-half to Herbert B. Vigneron, Providence, R. I. 
A battery box with automatic connections. 


890,840. POLE CHANGER. William E. Butler and Morgan L. 
Lane, Omaha, Neb. A _ pole changer for telephone ringing 
circuits. 


890,850. TELEPHONIC PROTECTOR AGAINST ELECTROMAG- 
NETIC EFFECTS. Celio Du6, Buenos Ayres, Argentina. A 
coil built up of a series of separate windings. 

890,856. ELECTRIC HEATING DEVICE. William S. Hadaway, 
Jr., East Orange, N. J., assignor to Hadaway Electric Heating 
and Engineering Company. The heater is formed of a flattened 
helix of metallic ribbon having a large current-carrying capacity. 

890,857. CULINARY APPARATUS. William S. Hadaway, Jr., East 
Orange, N. J., assignor to Hadaway Electric Heating and Engi- 
neering Company. An electrically heated cooking utensil. 




















890,722.— REGULATION OF DYNAMOELECTRIC MACHINES. 


- 


890,858. ELECTRIC HEATING DEVICE. William S. Hadaway, Jr., 
East Orange, N. J., assignor to Hadaway Electric Heating and 
Engineering Company. Successive turns of the heating element 
are separated by rods of different thicknesses. 


890,866. CONTACT BOX FOR ELECTRIC RAILWAYS. George H. 
McFeaters, Johnstown, Pa., assignor to the Lorain Steel Com- 
pany. - A box for a surface-contact railway system. 


890,887. PROCESS OF RECOVERING COPPER FROM COPPER- 
BEARING SOLUTIONS. Luis Amendbar, Coquimbo, Chile. 
The solution is circulated and electrolyzed by a current of great 
density. 
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890,891. INSULATOR PIN. Conrad J. Dorff, Chicago, Ill., as. 
signor to Frederic Greer, Chicago, Ill. An angle-iron pin. 

890,908. TELEPHONE DIRECTORY. William R. Hunter, Kanka- 
kee, Ill. The addresses are written on a drum placed within a 
protecting casing. 

890,911. PRINTING TELEGRAPHY. Isidor Kitsee, Philadelphia, 
Pa. The printing characters are selected through impulses of 
like duration but following one another in unequal succegsion, 


890,942. ELECTRIC SWITCH-THROWING MECHANISM. William 
H. Turner, Leeds, England. The track-switch is moved by a 
cam actuated by a coil and plunger magnet. 





870,776.—DAMPER FOR THE UPPER HARMONICS OF ALTERNATING 
SLECTRIC CURRENTS. 


890,960. ELECTRICALLY OPERATED ADDING MACHINE. Roy 
L. Burd, Detroit, Mich., assignor to Burroughs Adding Machine 
Company, Detroit, Mich. The small motor attached to the ma- 
chine supplies the power for carrying out the operations. 


890,971. SPEED REGULATOR FOR DYNAMOS. Otto H. Erickson, 
Minneapolis, Minn. A frictional drive centrifugally controlled. 


890,979. MULTIPLE-SERIES RELAY CONTROLLER. Clark T. 
Henderson, Milwaukee, Wis., assignor to the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. An automatic motor- 
starter, the rheostat switch being controlled by switches each of 
which is itself closed and opened by the preceding and succeed- 
ing switches. 

890,982. ROTARY FIELD MAGNET. Jack Hissink, Berlin, Ger- 
many. The magnetizing coil is wound in uniformly distributed 
slots of progressively increasing width. 


890,988. ELECTRIC COIL AND METHOD OF PRODUCING SAME. 
Isidor Kitsee, Philadelphia, Pa. The coil is built up of inde- 
pendent windings insulated from each other. 


891,018. POWER METER. Charles E, Vawter, Jr., Blackburg, Va. 
A transmission dynamometer in which the torque on the driv- 
ing shaft determines the relative positions of field and armature 
of a small dynamo. 

891,039. ELECTRICAL CONTACT TERMINAL. Charles W. Clif- 
ford, Trenton, N. J. A contact terminal for fuse plugs. 

891,049. CROSSING PROTECTOR FOR HIGH-TENSION LINES. 
John F. Dostal, Denver, Col., assignor of one-third to William 
J. Baker and one-third to Clifford W. Humphreys, Denver, Col. 
The span wire is attached to a hook fitting in a spherical socket. 















































891,018.—PowER METER. 


$91,123. TROLLEY. John C. Wilkins, Swissvale, Pa. Spring-con- 


trolled guides extend over the trolley wheel. 


891,221. TRAIN-LIGHTING SYSTEM. Joseph L. Woodbridge, Phil- 
adelphia, Pa. A dynamo having an armature with two windings 
and three brushes. 


891,228. PROCESS FOR MANUFACTURING THE FILAMENTS 
OF ELECTRIC INCANDESCENT LAMPS. Werner von Bolton, 
Charlottenburg, Germany, assignor to Siemens & Halske Aktien- 
gesellschaft, Berlin, Germany. A filament of metallic tantalum 
is produced by heating the metal in pulverulent form until the 
separate particles unite metallically. 














EXPORT AND DOMESTIC NUMBER 









2 of ENTS. 
THREE DOLLARS A YBHAR, 











THE PHOENIX 
GLASS CO, 


Pittsburg - New York - Chicago 
MANUFACTURERS OF 


Electric Globes and 
Shades boil AINCANDESCENT 
Inner ona Outer Globes 
fr ai) /NCLOSED ARC SYSTEMS 
A7TALOGUES SENT ON REQ' EST 


See our exhibit at the Electrical Show 
Chicago, January 13-25, 1908. 


























The National Conduit 
and Cable Company 


EXECUTIVE OFFICES 
41 PARK ROW NEWYORK, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
SAN FRANCISCO 








American 
Electrical 
Works 


Bare and Insulated Electric 


WIRE 


Main Office and Factories 
PHILLIPSDALE, - R. |. 











GEO, T, MANSON, Gen, Supt, 
W. H. HODGINS, Secy. 






WILLARD L, CANDEB 
H, DURANT CHEEVER | 28" 


1889 1893 
Paris Exposi- World’s Fair 
tion Medal Medal 
For Rubber For Rubber 
Insulation Insulation 





TRADE MARK 
REG. U.S. PATENT OFFICE. 
The Standard for Rubber insulation. 
THE OKONITE CO. Ltd. Sole Manufacturers of Okonite Wires, Okonite Tape, Man- 
253 Broadway, New York son Tape, Candee Weatherproof Wires. Write for Prices. 








“PHONO-ELECTRIC” TROLLEY 
WIRE 


is used extensively by the leading 
railroads in this Country, Canada 
and Europe, and the companies 
using it claim that it gives a se- 
curity and permanence to their 
lines that can be derived by the 
use of no other trolley wire. 
BRIDGEPORT BRASS COMPANY 


Postal Telegraph Bldg., Broadway and Mwrray St 
New Yorx 





“It’s Tough” (3) 


‘Rowi out 


QUALITY 
WIRE PRODUCTS 


Bare and Tinned Copper. 

Cotton and Silk Magnet. 

Office and Annunciator. 

Rubber Covered and Special Automo- 
bile and Battery Wire and Cable. 


The Wire & Telephone Co. 
of America 


ROME - - = = N.Y. 














If the SUPPLY HOUSE you 
trade with does not keep our 47/4 
# GOODS in stock, WRITE US. fi 


7 We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 


Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 














EAGLE BRAND] Marion Insulated Wire and Rubber Co. 
G RUBBER covers winks AND CABLES 


Electric Light, Telephone, Mining Machine 
and Special Cables. 


MAIN OFFICE AND FACTORY, ° e MARION, IND. 





TRADE MARK. . 





Chicago Office and Warehouse, 88-90 W. Van Buren St 























Bristol Recerding 


Voltmeters : Ammeters 
Wattmeters Pressure 
Gauges : Thermometers 


PAY FOR THEMSELVES 
SEND FOR CATALOGUE J 
THE BRISTOL CO. 
WATERBURY, CONN. 

N. Y. Office, 114 Liberty St. 
Ch’go, 753 Monadnock Big. 
See our exhibit, Electrical 
show, Ch’go, Jan. 13-25, 08 








PITTSBURG PA. 





RIGID CONDUIT 
NATIONAL METAL MOLDING CO. 


FULTON BUILDING 
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LAMP CORDS 
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ELECTRICAL 





LOWELL INSULATED 
WIRE CO. 


LOWELL, MASS. 


























INDIANA RUBBER AND INSULATED WIRE CO. 


> MANUFACTURERS OF 
. Paranite Rubber Covered Wires and Cables. 
Underground, Aerial. Submarine and Inside Use. 


Telephone, Telegraph and Fire Alarm Cables. 
All Wires Are Tested at Factory. 
JONESBORO, IND. 





THE SINPIEX FLECIRIALG 


BOSTON 





STATE STREET 














'NDEX TO ADVERTISERS PAGE 54 





CLASSIFIED INDEX PAGE 62 
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N. E. Gode 








SHAWMUT 


Single, Double and Triple Pole 
Main-Line Cutouts 
Branch Porcelains of All Kinds 








CONFIDENCE 


‘Diamond H” Switches 


NOT ONLY HAVE GAINED THE CONFIDENCE 
OF THE MOST PARTICULAR BUYERS, BUT 
HOLD IT. THE HIGH GRADE OF THE MATE- 
RIAL USED IN ALL PARTS AS WELL AS THE 
INFINITE CARE EXERCISED IN ASSEMBLING 
IS THE REASON. 


Push-Button Switch in 5 Amp. Rotary Flush 
Wall Case. Switch. 


OUR TRADE-MARK IS OUR GUARANTEE 


~ HART MFG.CO. 


HARTFORD,.CONN. 


NEW YORK BOSTON CHICAGO 
DENVER SAN FRANCISCO 


TORONTO,CAN. LONDON,ENG. 

















WESTINGHOUSE LAMPS 


Metallized Filament 
High Efficiency Types. 


22 Watts per Candle 











WESTINGHOUSE LAMP Co. 


NEW YORK 





Meridian Type 








50 Watt Type 
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the “Chloride Hccumulator” 


IN TELEPHONE SERVICE ras nee now 


The Standard 


It is furnished by the Leading Telephone Manufacturers and used by the 
Principal Operating Companies 


OVER 75,000 CELLS ARE IN OPERATION IN THIS SERVICE 


Bulletin 103 gives suggestions on its installation, care and operation 


THE ELECTRIC STORAGE BATTERY CO. 


The “Chloride Accumulator” PHILADELPHIA The “ride” Battery 









NEW YORK BOSTON CHICAGO ST. LOUIS CLEVELAND ATLANTA SAN FRANCISCO TORONTO 
(1) 
ee our Exhibit at the Electrical Show, Chicago, January 13-25, 1908. 


Sichard, 


INCANDESCENT LAMPS 
(LICENSED) 


New York & Ohio Company, Warren, Ohio 




















KEYSTONE PORTABLE MILLI-VOLTMETERS 


With Detachable Shunts for Use as Direct-current Ammeters 


The Keystone Portable Milli-Voltmeters with detachable shunts make a very convenient form 
of portable ammeter by means of which almost any range of current measurement may be obtained. 
The Milli-Voltmeter corresponds in appearance with the portable voltmeter for direct-current circuits, 
while the shunt is mounted in polished mahogany case, as shown in cut, and is provided with a 
polished cherry carrying case. The shunt is carefully adjusted and does not vary with changes of 
temperature, the temperature coefficient of the metal employed being .00001 per degree centigrade 
(1/10 per cent. for 100 degrees). 

Send for catalogue No. 14, describing all our“A. C. and D. C. Switchboard and Portable Instruments. 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


NINTH STREET AND MONTGOMERY AVENUE, PHILADELPHIA, PA. (1) 
New York, 39 Cortlandt Street Boston, 170 $ Street Chicago, Minerallac Co., 839 Monadnock Block 
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Engineers 


will find our new Bulletins No 8 and No. g of 


vital interest. 


@_ No. 8 describes an Interurban Railway Dis- 
tributing System. 


@ No. g describes the Menden Power House 
Equipment and Electrical Installation for regu- 
lating A. C. System. 


@. The facts of demonstrated money-saving and 
money-earning power should be an influencing 
guide to the prospective purchaser of storage 
batteries. 


q The GOULD Battery has an unbroken record 


of success. 








Gould Storage Battery Co, 


Main Office: 341-347 FIFTH AVE., NEW YORK CITY 


SALES OFFICES : 
BOSTON, 89 State St. CHICAGO, Rookery Bldg. SAN FRANCISCO, Monadnock Block 
TORONTO, ONT., 62 Wellington St., W. 
Works: DEPEW, N. Y. 
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olar Canteen Made Sign 





The Most Practical Electric Sign Ever Constructed 


Mad of Canteen Globes (shaped like an Army Canteen); letters in translucent colors, outlined in relief. 
Requires only one incandescent lamp per globe. 


Economical to Operate _—_ Easy to Install 


Made with 10-inch Globes, 7%-inch Letters; 16-inch Globes, 12-inch Letters. Lettered in any color—- 
Red and Blue are the most effective colors. Furnished complete with hanging rig, etc. 


BE SURE TO VISIT OUR EXHIBIT AT THE CHICAGO ELECTRICAL SHOW 


| SOLAR ELECTRIC COMPANY, °°? *2ineseo" oe" 

















X 




















A REMARKABLE WATERPROOF TEST 


a : This illustration is from a photograph 
“fe showing a 16-candle-power lamp burn- 
ing under water in a J-M MOULDED 
MICA WEATHERPROOF SOCKET. = 
This is proof positive of the exceptional _ suspension type 
waterproof qualities of this Socket. 














J-M MOULDED MICA SOCKETS 


are without an equal for use out of doors, for street deco- 
rations, parks, etc.; also in paper mills, breweries, laun- 
dries, tunnels, mines, packing houses and other damp 
places. They are practically indestructible and will not 
break or crack like porcelain; are absolutely waterproof 
and possess the highest insulating qualities. 








Approved by National Board of Fire Underwriters 








ee fJ-M Co 
es ° Sees] 


H. W. JOHNS-MANVILLE CoO. 


Manufacturers of 
Asbestos and Magnesia Products, Asbestos Roofings, Packings, Electrical Supplies, Etc. 
NEW YORK BOSTON PITTSBURG BALTIMORE MINNEAPOLIS SEATTLE 
MILWAUKEE PHILADELPHIA CLEVELAND NEW ORLEANS SAN FRANCISCO DALLAS 
CHICAGO ST. LOUIS BUFFALO KANSAS CITY LOS ANGELES LONDON 


AES “NEUES. eA a 








WRITE NEAREST BRANCH FOR BOOKLET F-430 AND PRICES 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 











Electrical Measuring Instruments 





You Have Been Waiting For This 


A high grade Portable D C o 
A.C. Volt or Ammeter, absolute- 
ly accurate and dead beat, at 
reasonable price. 


Are not so expensive that they 
cannot be entrusted to ordin: ary 
workmen. 


We manufacture a full line of 
Portable and Switchboard In- 
struments, and ship the same 
day order is received. 


DONGAN ELECTRICAL INSTRUMENT COMPANY 


New York Office, 136 Liberty St. 


ALBANY, N. Y 


























VOLTMETERS AND AMMETERS 








SWITCHBOARD TYPE. Round Pattern, 5° diameter 1’ 
thick. Specially designed for small installations, 

PORTABLE TYPE. Rectangular Pattern. Compact enough 
to fit the pocket. Accurate enough for a standard. 


Write for Catalog. 


L. M. PIGNOLET 
78 CORTLANDT STREET, 





NEW YORK 











COMMONWEALTH EDISON COMPANY 


REPAIR SHOPS 


76 MARKET STREET, CHICAGO. 






TELEPHONE, MAIN 1280 






FIRST-CLASS EQUIPMENT 
THROUGHOUT 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
High-Grade Machine Work of all kinds. Correspondence Solicited” 






< = it 5 


“GRIPTITE” 


GROUND CONNECTING CLAMP 
For Grounding Metal Conduit and Lead Cables 


Patent Pending 





MADE FOR 


if, 54, 1, 14, 1%, 2, 
2 and 3-inch 


IRON PIPE 


TAKES 
GROUND WIRE 











MANUPACTURED BY 


NOVELTY ELECTRIC CO. 


PHILADELPHIA, PA. 


| To No.4,B.&58 
NATIONAL ELECTRICAL CODE STANDARD 
Ask for Prices and Discounts. . 


HOW ARE YOUR BATTERIES? 


The ‘Connecticut”’ pocket meters will tell you 
TWO METERS IN ONE 
0-6 volts—0-30 amperes - - $6.00 
Ammeter only—0-30 amperes = $4.00 














The ampere side is used for testing dry and wet 
batteries, the voltage side for storage batteries 
ACCURATE, DURABLE, LOW IN PRICE 
CONNECTICUT TELEPHONE & ELECTRIC CO. 
MERIDEN, CONN., U.S. A. 

Send for circular No. 40 









Gonascrtcuty 





















COMMUTATOR INSURANCE 


That's what we offer, for there’s no friction or wear 
with these brushes. 

Being 90% pure graphite insures low resistance. no 
sparking under varying load, longer wear and no greasing 








HOLMES FIBRE-GRAPHITE MFG. Co. 
GERMANTOWN, PHILADELPHIA, PA. 














380 PAGES ON LUBRICATION 


New, fresh information on the modern practice of graph- 
ite lubrication. Tells what graphite has done, what it 
will do, what you can do with it. Copy 48-C FREE 














Electric Heating Appliances 
“STANDARD” 
OUR LINE CONSISTS OF OVER 185 DEVICES 
AMERICAN ELECTRICAL HEATER COMPANY 


Main Office and Factory: DETROIT, MICH. 
Oldest and Largest Exclusive Makers in the World 


‘*‘American’”’ 


























WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 
ELECTRICAL CONDUITS 


GILPIN, V. Cc. AND FITTINGS 


120 LIBERTY STREET, ~ - - NEW YORK 
REPRESENTING 
AMERICAN CONDUIT MFG. CO. STEEL CITY ELECTRIC CO. 
ENAMELED STEEL CONDUIT ‘"STAR’' BUSHINGS, LOCK-NUTS, ETC 
ALPHADUCT COMPANY SCRANTON BUTTON CO. 
NON-METALLIC FLEXIBLE CONDUIT MOULDED ELECTRICAL FITTINGS 
PRATT CHUCK CO., “ELECTRO-GALVANIZED'' PRESSED STEEL OUTLET BOXES 




















PROVIDENCE, R. I. 


<>) D & W FUSE COMPANY @) 


Enclosed Fuses and Cut-Outs 


Deltabeston Magnet Wire 
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~e YOUR TRIMMER 


will be able to do his work in less 
time if you use COLUMBIA carbons 
in your LAMPS, as this brand leaves 
LEAST DEPOSIT on inner globe. 
This absence of deposit also insures 
a BRIGHTER LICHT. 


ATIONAL CARBON COMPANY 


CLEVELAND, OHIO 











“ARCO” 


High-Grade Imported German. CARBONS 


for Enclosed Arc Lamps 
NONE BETTER 


Flame Carbons tor All Makes of 
FLAMING ARC LAMPS 


L.E. FRORUP ©, CO., Sole Importers 











232 Greenwich Street 
NEW YORK 











VULCANIZED FIBRE 


The Best Quality for All Purposes at 
Consistent Prices 


Catalog and Samples on Application 


THE CONTINENTAL FIBRE CO., Manufacturers 
Newark, Delaware 


PITTSBURG OFFICE 
524 Penn Ave. 


NEW YORK OFFICE 
26 Cortlandt St. 


BRANCHES : London, Berlin, 
Paris, St. Petersburg 



































TRUMBULL PANEL BOARDS 


WILL STAND THE MOST CRITICAL COMPARISON WITH OTHER MAKES, THE 
MOST THOROUGH TESTS, AND SHOW THEILR SUPERIORITY EVERY TIME. 














THERE'S A GOOD REASON FOR THIS--WFE HAVE SPARED NO LABOR OR EXPENSE 
TO PRODUCE THE BEST DESIGNS THAT MODERN SCIENCE AND SKILL COULD 
PRODUCE. THEY REPRESENT ONE OF THE BEST TYPES OF STANDARD 
BOARDS. WE CAN MAKE ALL KINDS OF SPECIAL BOARDS PROMPTLY AND 
AT REASONABLE PRICES. MADE OF N.E. C. PLUGS AND OPEN LINK FUSES. 


WRITE FOR PRICES AND CATALOG. 


THE TRUMBULL ELECTRIC MFG. CO. 
PLAINVILLE, CONN. 


NEW YORK, 136 LIBERTY STREET BOSTON, 65-67 OLIVER STREET 
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REASONS 5 


~ Phono-Electric” 
Is Used by the Largest Stree 


IT’S STRONG, IT’S 
IT WILL STAND 


‘¢Phono-Electric” Trolley Wire gives security and per- 








manency to their lines it is a recognized wire for 


catenary construction as well as for single trolley work 
Every man interested in th 
railway system should investigate th 


Our “Red Booklet’’ tel!s wh | 
than hard drawn copper wire 


“4 BRIDGEPORT | 


253 Broadway, 


' Phono-Flectric’ 








Mills: BRIDGEPORT, CONN. 


ELECTRICAL REVIEW 


W H y Mth 
Trolley Wire 


ef Railway Companies in the World 


MOUGH, TVS RELIABLE 
D} HARD SERVICE 


‘“‘Phono-Electric” Trolley Wire has a greater tensile 








strength and will stand more mechanical wear than 
hard drawn copper wire 


thy successful operation of a street 
thy mesits of “Phono-Electric” Trolley Wire 





why “Phono-Electric”’ is better 
wird Write for it—mailed free 


HRASS COMPANY 


a ae me © Phono-Electric’ 
ew Yor ) 











10 ELECTRICAL REVIEW Vol. 52—No. 2 


Ad 


ny 





we 


(Korat 


TRADE MARK 
REG. U.S. PATENT OFFICE. 
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For high quality, 
service and economy 


OKONITE 


is far ahead of all 
other insulated wires 





The Recognized Standard of the World 











THE OKONITE COMPANY, Limited 


253 Broadway 
New York 
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vinnie HAZARD = 


W EATHER- RUBBER 
PROOF INSULATED 
WIRE WIRES 
MAGNET AND 
WIRE CABLES 


Pittsburg, Pa. 
21 CONESTOGA BLD&. 


General Office 
WILKES-BARRE, PA. 


New York City 
5&0 DEY STREET 


Chicago, III. 
71-73 W. ADAMS ST. 





Write for Our December 1907 Catalogue 


HAZARD MANUFACTURING COMPAN\ 




















WIRE and CORDS 


FOR EVERY PURPOSE 
OUR LINE IS COMPLETE 


Write for samples 
and put them to any 
test. A thorough 
trial will convince 
you of their quality 






























ith han See aa RE, 


ray 
ett Thats? 


Throughout 


Magnet Wire, German Silver Wire, 
Field Coils and Electro-Magnets, 
Cotton Sleeving, Electrical Cordage, 
Annunciator and Office Wire. 


PROMPT ATTENTION TO ORDERS 
NO MATTER HOW SMALL 


CATALOG NO. 3 NOW READY FOR DISTRIBUTION 


BELDEN MFG.C0O. 


Pee ed ey. ee @ od a CHICACO 


eae: 
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CHANGE OF WAME JANUARY 1:7, 1908 





THE INDIA RUBBER AND GUTTA PERCHA 
INSULATING COMPANY 


FOR OVER TWENTY YEARS THE MANUFACTURER OF 


HABIRSHAW WIRES, 
CABLES AND CORES 


ANNOUNCES to its customers and the trade generally, that under the 
continued supervision of Dr. W. M. Habirshaw and the management of 
those officers and heads of departments who have been identified with 
the Company in the past, it will continue to manufacture the highest 
grade of ‘“‘Red Core,” ‘‘White Core,” “Black Core,” Telephone, Tele- 
graph and all kinds of “Code” and Special Wires, as well as Signal, 
Submarine, Mine, Torpedo and Underground Cables, under the legally 
authorized name of 


HABIRSHAW WIRE COMPANY 


OFFICES : 253 BROADWAY, NEW YORK WORKS : YONKERS, NEW YORK 
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HRD ELECTRICAL SHOW HR | 


COLISEUM, CHICAGO, JANUARY 13-25, 1908 














Larger : Everything 
and yh That’s 
Better \ th ' RA! ng New and 
than ed does _« y SS ee . ira Wonderiui 
Ever. a in the 

Electrica! 
The World. 
Greatest 
of All 
All Leading 
Electrical American 
Shows. Manu- 
facturers 
Get Have 
oe Contracted 
for 
Space 
NOW. Space. 
DON’T DON'T 
MISS IT! MISS IT! 





ELECTRICAL TRADES EXPOSITION COMPANY 


1006-1007 Monadnock Block, CHICAGO. HOMER E. NIESZ, Manager: 




















THE TWO BEST 
CONDUITS 


THE IDEAL THE ORIGINAL 


ENAMELED 
FLEXIBLE CONDUIT STEEL CONDUIT 














9 


“Circular Loom” \ 2¢ 2%. J “Electroduct” 

















ENDORSED BY THE ENAMEL GUARAN- 


HIGHEST . TEED NOT 
AUTHORITIES TO CHIP OR CRACK 
WHEN BENT 


American 
Circular Loom Co. 


CHELSEA, MASS., U. S. A. 
NEW YORK, R. B. Corey Co., 39 Cortlandt Street (3) 
SAN FRANCISCO, John R. Cole Co., 766 Folsom Street CHIGAGO, Thomas G. Grier, 128 W. Jackson Boulevard 
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‘‘The Recognized Authority on Wiring and Construction.” 


—The Electrical Journals of the United States, Canada and England. 














EXACT SIZE 


ee Over 150,000 Sold 






By H. C. CUSHING, Jr. 


Member American Institute of Electrical Engineers; formerly 
Electrical Inspector for Boston Board of Fire 
Underwriters and Underwriters’ 

Tariff Association of 
New York 


14th YEAR 14th EDITION 


1908 


Wiring 
Is the only book on Electric Light and Power 
Wiring and Construction endorsed and recom- 
mended by every Board of Fire Underwriters in 
the United States, because it is the only one 
kept strictly up to date and revised every year 


in accordance with every rule and requirement 


of the 


National Electrical Code, 


which it contains, explained and illustrated. 

The 1908 Edition has been completely revised 
and rewritten from the first to the last page, and 
contains new illustrations, tables and diagrams 
in accordance with the latest and best practice, 


“It settles disputes and, if referred 
to before wiring, prevents disputes.” 


Sent to any address on receipt of 


POCKET SIZE s LEATHER COVER 
1. 


H. C. CUSHING, Jr., pustisner 


222 BROADWAY, NEW YORK, N. Y. 














‘The Best Book on Wiring Ever Produced.”—§, 2° 0o2 
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NS INSULATION U( 


GREEN’S Q. A. 


“IT INSULATES” 
We Guarantee the Following Qualifications 





IT RADIATES HEAT. ABSOLUTELY NON-CARBONIZING 
IT DOES NOT DISINTEGRATE WITH THE VIBRATION OF 
THE MACHINE, AND CAN BE USED ANYWHERE ON 
ANY MACHINE. HAS STOOD PRACTICAL TESTS 
HOT—COLD—WET AND DRY 
MADE IN PAPER OR TAPE 
WRITE FOR FURTHER INFORMATION 


The Green Insulation Co. 


235 Arcade, Cleveland, Ohio 


























“oN Stationary and Sparking eNO TTHE PHOSPHOR BRONZE SMELTING CO.. -_ 


Am. ELEPHANT BRAND © % ayfiteot Buc 
a eries , eae INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
For All Purposes 


WRITE FOR CATALOGUE 
AND ESTIMATES 


Che Zoar Storage Battery Zo. 


ZOAR, OHIO 





— DELTA METAL — 
CASTINGS, STAMPINGS and FORGINGS 
REG. U.S. PAT. OFF. ORIGINAL ano Sore Makers In THE U. S. 








ATLANTIO INSULATED Wire AND OABLE Oo. 
WIRES AND CABLES 


FOR SUBMARINE, AERIAL, UNDERGROUND AND 
INTERIOR USE 
FACTORY 120 LIBERTY STREET 


| WHEN ADDRESSING ADVERTISERS, PLEASE MENTION THIS PAPER. 1 ee eee ions Beda Sel es 























National India Rubber Co. 


Factories and General Offices: 
BRISTOL, R. I. 


FOR INSULATING WIRE Dynamo & Motor Co. 


BELLEVILLE, N. J. 








WINDING MAGHINERY RUBBER COVERED WIRES AND CABLES ECK 


American Insulating Machinery Go. 
N. W. Cor. Hancock and Oxford Streets 
PHILADELPHIA, PA. 


Branch Offices : Direct Current Dynam< 
New York Chicago Boston Buffalo Baltimore TradeMark and Motors, 7,—20 H. P. 























H. N. FENNER, PRESIDENT J. F, BLAUVELT, AGEnt RUSSELL W. KNIGHT, TREASURER 


NEW ENGLAND BUTT COMPANY 


MANUFACTURERS OF 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Braiders 
FINE CASTINGS A SPECIALTY 
304 PEARL STREET, - - ad PROVIDENCE, R. I., U. 8S. A. 
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THE PEER OF ALL 


RUBBER COVERED 
WIRES AND CABLES 











UNDERGROUND, AERIAL, SUBMARINE 
AND INSIDE USE 
TELEPHONE, TELEGRAPH AND FIRE 

ALARM CABLES 




















Indiana Rubber and Insulated Wire Co. 
JONESBORO, IND., U.S.A. 
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== HOWDY ? —— 


A HAPPY NEW YEAR 


Prosperous 
One, Too 

















AWAITS EVERY 
CENTRAL STATION 
MAN WHO USES 


Duncan 


_ 


plant; make lasting friends of your 
patrons; increase the dividends to 
your stockholders, and produce all- 
around satisfaction a// the time. 


‘CEE eg pg ee 


MEAT 3 13 


Why not make a resolution now to 
use the BEST METER? 
We have it. 


DUNCAN ELECTRIC MFG. CO. 


LAFAYETTE, INDIANA 
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Which is Your 4 
System? 


Here is the Old Here is the 
Pole Line Dielectric” 
Construc- Solid 


: Lage 
tion Underground 











WRITE FOR FULL INFORMATION 





State particulars 
and conditions 
Catalog sent 
upon application 
foe ‘ if 


wee 


ZA 


ek 


















































OF AMERICA BELLEVILLE, NEW JERSEY 


‘Chicago Office, 324 Dearborn St., Chicago, Ill. 
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WIRELESS CLUSTER 
LITICATION AT AN END 


LICENSED TO MARKET UNDER BENJAMIN’S PATENTS 
under Dale’s VU. S 











)) HIGHEST AWARD ST. LOUIS EXPOSITION 


LABOR SAVERS 


necessary to remove rings to connect up. 


Easier to wire than any cluster made 


Che first Wireless Cluster put on the market by us 
in 1898. National Code Standard.  Elec- 
trically and Mechanically Perfect. The 
largest manufacturers of Gas, Elec- 
tric Combination Fixtures and 
Lighting Specialties in 


the United States. 
Established, 1888 


Write for 
catalog 
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ENOUGH SAID 


Embodied in the ‘‘Union’’ Fuse are All the Essential Features of PERFECTION 

















No. 4003 

















1—600-Amp. Type “E,’’ N. E. Code *“UNION’”’ PLUG FUSES No. 4007 
WRITE FOR FUSE CATALOGUE No. 19 


“UNION” SECTIONAL SWITCH BOXES 


Made in the following 








depths OLD 
2-inch, known pedicel and 
ai cc NEW NEW REVERSIBLE 
<= « oe EAR TYPE “C” 
3 AA Werk Boxes equipped with this 
3 “Se” “ “ ear when specified 

SINGLE 2-GANG SPACER Patented April 2, 1907 
TAKES ALL MAKES OF SWITCHES AND RECEPTACLES Write for 


Box Catalogue 


THE ORIGINAL SECTIONAL SWITCH BOX; ALL OTHERS ARE IMITATIONS no. 21 


CHICAGO FUSE WIRE & MFC. COMPANY, cnicaco ana NEw york 

















£ T- fi CIRCUIT 


» 


























HEN the engineer speci- 
WY vies Pre ci revrt The most durable and efficient 
BREAKER he has in 


mind to secure for his client Induction Coil ever made 


the best apparatus of its class 
on the market. The Cutter Co. 66 $9 
build circuit breakers for every The JUMBO 

variety of service; no matter 
what the requirements may be, 
an I-T-E CIRCUIT BREAKER Used in the most prominent hospitals in the country. 


can be supplied which will ex- ; : e sae 
specially -commended for experimental work. 
actly meet them. Especially recommended | 4 











: 15-inch Spark heavy inner core, very strong, 
The CUTTER CO., Philadelphia high e ficiency. “High quality” rather than “low cost”’ 
120 Liberty Street, - - - New York is our constant aim, although our price is reasonable. 
636 Marquette Building, = Chicago, Ill. 
1406 Machesney Building Pittsburg, Pa. WE MAKE ONLY THE BEST a WRITE FOR PRICES 





1613 Chemical Building, St. Louis, Mo. 
766 Folsom Street, San Francisco, Cal. 


THE ROENTGEN MFG. COMPANY 


The 1-T-E Electric Co., Ltd., Maine and Merchants Bidg. PHI' ADELPHIA, PA. 











72 Finsbury Pavement, London, E. C., England 
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Benjamin Sex 











FOR 
MUL TIPLE 
INTERIOR 
SER VICE 


Far in advance of any clus- 









ter heretofore put on the 






market. 






Types 5 and 5-K multiple 
consist of two principal parts, 











separably connected, making 
it possible to attach or remove body 






portion, z. ¢., finished part, without dis- 






turbing wiring connections. 






The principal feature of this separable 





wireless cluster lies in 






the compact way in 






which the entire assem- 






bly of the unit is con- 






structed. 






Benjamin Electric 
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rable Wireless Cluster 


The nye and lower parts lock together and contact is made between the 











cur it-carrying members by simply passing the body or lower portion over 
the] ise and giving it a partial revolution, thus firmly locking the two parts 
tog ner. 

Contractors 


will find this a convenient cluster to handle. 
To complete an installation requiring clus- 
ters for different numbers of lights it is 
necessary only to have in stock the correct 
number of either type, z. ¢., since only two 
forms of bases are required regardless of 
the number of lights in question, the 
proper bases may be installed from among 
the clusters at hand, and the body portions, 
having the requisite number of lamp open- 
ings, transferred from other clusters pro- 
cured later on. 


LIGHT IN WEIGHT 
COMPACT IN STRUCTURE 
NEAT IN APPEARANCE 

NO PORCELAIN PARTS SHOW 
MADE IN ANY FINISH 


Saves time for the contractor, as it enables 
him to install the upper portion of the 
cluster, send in his order for the required 
number of clusters, and when they arrive, 
attach the body portion in place on the 
already installed cluster base. 


Any Standard shade or shade holder may 
be used. 








Body portion is attached and held by reli- 
able bayonet snap lock—is instantly at- 
tached or removed. 





Biding screws are accessible from the front, making slack wire unnecessary. 
Gi.ssware may be installed or removed without disturbing wiring connections. It may be placed in position 
be. ore body portion is attached. 


WriTE FoR DESCRIPTIVE CIRCULAR 
See Our Exhibit at the Electrical Show, Chicago, January 13-25, 1908 
New York 


Mig. Company, *<-.... 









































ELECTRICAL REVIEW 








We have made arrangements to 
prepare the advertising and act as 
general new business advisers this 
year for the Mahoning & Shenan- 
go Railway and Light Co., which 
operates the lighting plants at 
Youngstown, O., Sharon and New 
Castle, Pa. 
When a central station has sufh- 
cient confidence in us to entrust 
to us an appropriation amounting 
to several thousands of dollars, as 
this company has done, there must 
be a “reason.” 

Ask them why and then write 











US. 


Curtis ADVERTISING Co. 
CENTRAL SratTioN Business Boosters ‘ 


DETROIT, MICH. 





Cooperating with ..... 


The Cooperative Electrical Development Association 











Vol. d2—No, 9 
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OVER 40,000 OF THESE REFLECTORS 


Have been sold for use in store windows 


The Greatest Reflectors 
Ever Invented 
For This Purpose 


They are big sellers for jobbers and retailers, 
because they produce more light and 
actually save money for the user. They save 

from one-third to one-half the amount he 
has been spending, because the reflectors 











a are so powerful that fewer lamps are re- 

bd quired. The only practical reflectors 

made to take the new high-efficiency Gem 

or Tungsten lamps for window lighting. 

Differing from other window reflectors, they can be stocked for immediate 
instailation. 


A Veritable Searchlight 


Sterling silver-plated. spirally corrugated, they reflect the light where 
most required. 


Somebody will make a profit on these 
reflectors during 1908 


Will it be you, or would you prefer that someone else capture all the velvet ? 


Write at once for full description, prices *nd discounts 


National X-Ray Reflector Company 


243 E. Jackson Boulevard, Chicago 
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New Weston Alternating-Current 


Ammeters and Voltmeters 
FOR SWITCHBOARD SERVICE 





The Weston Electrical Instrument Company is now prepared to furnish 
the trade and profession a complete line of Alternating-Current Ammeters and 
Voltmeters for use on switchboards. 

These new instruments are the result of very prolonged study, painstaking 
mathematical analysis and the most thorough and exhaustive scientific research, 
and experimental investigation of each one of the many very complex problems 
involved in devising, designing and constructing instruments adapted to give 


really accurate indications of the value of the forces on alternating-current 








circuits under the very numerous, variable and most trying conditions necessarily 





occurring in practical work. 





The instruments are unique in their electrical and mechanical character- 
istics, and are exquisitely made in every detail. We have no hesitation in stating 
NEWARK N.J.U.S.A. that they constitute a real and important advance in the art, and feel certain 

43 


that when their merits become known they will be accepted as the standards for 





switchboard service throughout the world. 


(Large Size) Model 151 Both Ammeters and Voltmeters are extremely sensitive and will correctly 





show the most minute changes in current or voltage. 





They may be used on circuits of any frequency within the limits of practical work (fifteen per second to 140 per second) 





without sensible error. 


They are absolutely dead beat. They are perfectly shielded from the disturb- 





ing influences of external magnetic fields. 


They are handsome in appearance. ‘They will be found to be the most accu- 





rate, durable, serviceable and reliable alternating-current instruments made. 

Last, but not least, they are remarkably low-priced instruments. 

Two sizes are made: one adapted for large and the other for small switch- 
boards. Sixteen ranges of Ammeter are made in each size, all adjusted for direct 
insertion and constant use on circuits up to 2,300 volts. The Ammeters vary in capac- 
ity from values of one ampere for full scale deflection to 500 amperes for full scale 
deflection. Current transformers must be used for the measurement of currents above 
500 amperes, and we recommend that such transformers have a secondary value of five 
amperes. 

The Voltmeters are furnished in seven standard ranges, varying from seventy- 
five to 750 volts. 

White for circulars to . (Small Size) Model 156 


WESTON ELECTRICAL INSTRUMENT CO. 


NEWARK, N. J. 





New York . . . . 74 Cortlandt St. St. Louis . . . . 539 Frisco Bldg. | London Audrey kaa Ely Pl., Holborn 
Chicago . . 1504 Monadnock Block Denver . . . . 1725 California St. | Berlin. . . ~~. oO Ritterstrasse 
Philadelphia . . . 346 Mint Arcade San Francisco . . 418 Eugenia Ave. ram. . . . 12 Rue St. Georges 


Boston . . . . . 176 Federal St. Cleveland . . . 1018 Citizens Bldg. | E. H. Cadiot & Co. 
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New Weston Eclipse Direct-Current 
Switchboard Ammeters ¢6& Voltmeters 


The instruments herein referred to consist of two sizes of a new line of 
witchboard Ammeters and Voltmeters for use on Direct-Current Circuits. They 
ve of the “‘soft-iron”’ or ‘electromagnetic’ type; but in their electrical and mechanical 
\aracteristics they are so far superior to and in advance of all preceding forms of 

oft-iron”” instruments as to mark a new epoch in that branch of the art of instrument 
,anufacture. Indeed, these new Weston “‘soft-iron’’ instruments are so good as 
. be better for many purposes than most, if not all, of the many imitations of the well- 
sown Weston permanent magnet moving coil instruments, and they possess the further 











dvantage that they are much lower in price than the imitations. 

Indeed, the prices of these Eclipse Ammeters and Voltmeters are nearly on par 
vith the crudest and most unreliable forms of soft-iron instruments now on the 
n irket. 





To avoid confusion with the Weston permanent magnet switchboard instru- ' NewarK NWLU.S.A. 
rents we deemed it necessary to give these soft-iron instruments a distinguishing name. 
\s they possess a degree of accuracy and general electrical excellence hitherto wholly 
inknown, and heretofore deemed impossible of accomplishment in the soft-iron type of (Large Size) Model 160 
instrument, and a degree of excellence in mechanical design and construction heretofore 


unapproached, we have designated them as “ECLIPSE VOLTMETERS” and “ECLIPSE AMMETERS.” 


In sensitiveness or power to promptly respond to minute changes in potential difference, or to minute changes in current strength, 





hey closely approach the Weston permanent magnet instruments. 

In their dead-beat qualities they also closely approach the Weston permanent magnet type of instrument. 

The voltmeters are really wonderfully accurate instruments because 

FIRST: They have no discernible working error; that is, they indicate precisely the same whether left in circuit for a few 
seconds or permanently. 

SECOND: They have practically no chamber error; that is, they indicate practically the same at all ordinary (or bearable) 
temperatures of the room or atmosphere in which they are used. 

THIRD: More remarkable still, for soft-iron type of instruments, they have practically no magnetic lag, or hysteresis error, 
at the normal working voltage point of the different ranges, and relatively to all preceding forms, very little lag error at any other 
point of the scale. 

The ammeters have, of course, the same excellent qualities; but we have referred to the voltmeter more particularly because 
it is in the soft-iron voltmeter that the difficulties encountered are the greatest and have heretofore been insurmountable. 

They are handsome in appearance, well! finished and exquisitely made. 

Every part is made strictly to gauge and each instrument is perfect in every detail and carefully standardized. 

The scales are remarkably good for “‘soft-iron’’ instruments. 

We recommend them to engineers, contractors and users for service on switchboards for small 
capacity plants, or for use in all cases where a really good instrument is needed but low cost is 
essential 

These instruments are made in two sizes, one adapted for large and the other for small 
switchboards. Sixteen ranges of ammeters are made in each size, varying in range from one 
ampere to 500 amperes. Voltmeters are provided in seven ranges for each size, varying from 
seventy-five volts up to 750 volts. ‘The voltmeters for ranges above 300 volts in the Model 160 
and above 150 volts in the Model 159 are provided with external resistances. 

The prices range between the following high and low limits: 


Model 160 Ammeters, minimum, $15.00; maximum, $19.50. 





_ 159 Ammeters, 3 11.50; j 16.00. 

3 160 Voltmeters, - 16.00; a 22.50. 

** 159 Voltmeters, 7 12.00; * 18.00. 
(Small Size) Model 159 Write for circulars to 


WESTON ELECTRICAL INSTRUMENT CO. 


NEWARK, N. J. 


New York. . . . 74 Cortlandt St. St. Louis . . . . 539 Frisco Bldg. London Audrey House, Ely Pl., Holborn 
Chicago . . 1504 Monadnock Block Denver . . . . 1725 California St. Berlin. . . . . . 88 Ritterstrasse 
Philadelphia . . . 346 Mint Arcade San Francisco . . 418 Eugenia Ave. Paris. . . . . 12 Rue St. Georges 


Boston . . . . . 176 Federal St. Cleveland . . . 1018 Citizens Bldg. E. H. Cadiot & Co. 
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Our complete line 
for 1908 will please 
you. Every switch 
is guaranteed to 
give satisfaction. 
Contractors: and: their 
customers are both pro= 
tected when “Diamond 


HH”: specialties are sup- 
plied. Write: for: prices. 













































CONN, U.S. A. 


San\ Francisco Poronto, Canin: * 
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We suggest for a ‘‘NEW YEAR’S RESOLUTION’? that you 
get the FOSTORIA BUDGET of Condensed Bulletins on 


Standard Fostoria Gem Low C. P. Tantalum Regular 
Tipless Fostoria Gem High C. F. Tantalum Meridian 
Gem Meridian 


Even though times have been strenuous you can’t ignore lamps any more than 
you can bread and butter—but you can be more economical by buying 
good lamps at the same or lower prices than you have been paying 
for inferior ones, and you can be more careful in selecting a 
type of lamp best suited to your conditions. These 
bulletins may suggest something to you. 


We are in a position to give you prompt and accurate service, either 
direct through our branch offices, or various agencies as follows: 





SOME AGENCIES 


American Elec. Supply Co. . - 211 Lake St., Chicago, Ill. ye Hardware & Supply Co. . . E. aig 0. 
Bryant Elec. Co. ° ° ° ° Alexandria, Va. E.S. Moorer * “ . ° ° ° Anderson, S. C. 
S. P. Britton . ° ° : Caxton Bldg., Cleveland, 0. H. H. Meerhoif P - Richmond, Ind. 
Brooks-Follis Elec. Corp. 212-214 Ist St., San Francisco, Cal. Mech. & Mining Sup. Co. . 311 E. Monroe St., Springfield, Il. 
Consolidated Elec. Supply Co. . ° - Nashville, Tenn. A.E. MePherson . Hannibal, Mo. 
Climax Elee. Supply & Const. Co. . ; Bluefield, W. Va. Northwestern Elee. Equip. Co. 185 E. 4th "St. St. Paul, Minn. 
Clute Bros. ; ; : . -Cohoes, N. Y. Wm. M. Perry Elec. Co. 1232 Washington St., Columbia, S. C. 
Devere Elee. Co. : : 234 W. 4th St., Cincinnati, 0. Prior & Sallada Co. . 3 248 Pine St., Williamsport, Pa. 
Electric Const. Co. of Virginia . ; "Richmond, Va. W. M. Reay . ; - 36 Commercial Place, Norfolk, Va. 
Elee. Supply Co... 38-40 Drayton St., Savannah, Ga. Rumsey Elee. Co. . - 1211 Filbert St., Philadelphia, Pa. 
Cass Harkins . = . 1001 Hayden Bldg., Columbus, 0. Reineke, Wilson Co. . 13-19 Wood St., Pittsburg, Pa. 
Hill Hdwe. Co. : ; > ‘ : - Tacoma, Wash. Rose B. Richardson . - 322 S. Salina St., Syracuse, N. Y. 
Indiana Elee. Co. ° ° ° Anderson, Ind. Rush Bros. . - : ° ° Hot Springs, Ark. 
J. & M. Elee. Co. : - : 94 Genesee St., Utica, N.Y. W.C.Stebbins . ° ° - Watertown, N. Y. 
Lewis Elec. Co. . 36 N. Division St., Grand Rapids, Mich. R.D. Thompson . é 185 E. 4th St., St. Paul, Minn. 
C. ¥. Mayer Elec. Co. . 10th& Morgan Sts., St. Louis, Mo. M. G. Wight & Co. . ° ° : Lowell, Mass. 


THE FOSTORIA INCANDESCENT LAMP CQ. 


FOSTORIA, OHIO 
ST. PAUL OAKLAND ATLANTA 
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Style 2 Style 6 








“Economical Turn=-Down ie 
: “THE ONLY TURN-DOWN LAMP ON THE MARKET ” 


THE ECONOMICAL ELECTRIC LAMP COMPANY 


Complete Stock Carried by Every 
Wholesale Supply Dealer: ::: : 








Write for Attractive Descriptive 
Booklet and Prices ::::::::: 


96 WARREN STREET, NEW YORK 














A BUSINESS PROPOSITION! 


NO LESS 





YOU BUY LAMPS 





We can 
show you 
a saving of 


6% Cc. 
per lamp 
with our 
special re- 
newal offer 


ARE YOU 
INTERESTED? 








ELECTRIC CO. 








WE MAKE AND SELL ECONOMY 
AND BRICHT LAMPS 





THE ECONOMY “= 


We can 
give goods 
that you 
may place 
along side 
of any 

CARBON 
FILAMENT 

Lamp 
made. 


























When in BOSTON Stay at the 


Copley Square Hotel 
Cor. Huntington Ave. and Exeter St. 


The most centrally located hotel for travelers and visitors. One block 
from Boston & Albany “Huntington Avenue Station” and N. Y., N. H. & H. 
“Beck Bay Station.” Blectric cars pass the door to B. & M. RB. R. “North 
Station” and connect with “L” and surface lines to all parts of the city 
and suburbs. 


Ten minutes’ walk to shopping and business district. 

4 high-class, modern house, intelligent service, moderate prices, pleasant 
rooms, superior cuisine. Long-distance telephone in every room. 

Ladies traveling alone are assured of courteous attention. 


AMOS H. WHIPPLE, Proprietor 
Copley Square is Boston’s literary, musical, artistic and religious centre. 











“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 








ELECTRICAL REVIEW 








Beginning in the January 18 Issue 
the Electrical Review 


THREE IMPORTANT ARTICLES ON POWER-PLANT PRACTICE 


By FRANK KOESTER 














Member Verein Deutscher Ingenieure, Associate Member American Institute of Electrical Engineers, 
Consulting Engineer, New York City 





For Capitalists, Consulting Engineers, Operating Station Managers, 








Architects, Contractors and Students 











Article No. 1 


Management and Efficiency of the Designing Department, and Its Bearing Upon the First 





Cost and Economy in Operation of Steam-Electric Power Plants. 





A discussion involving decidedly original ideas and based on authoritative data and wide experi- 
ence. This article is especially valuable to capitalists, consulting and contracting engineers, as well 
as their employés, from the manager to the draughtsman. 


Article No. 2 


Testing of Steam-Electric Power Plants. 





A series of chapters giving the different methods of testing the equipment of the boiler and gener- 
ating rooms and a complete report of the different tests. Mr. Koester, in Vol. L of the Exec- 
TRICAL Review, Nos. 16, 17 and 18, designed a 1,500-3,000-kilowatt steam-electric station. He 
now makes a complete test of all of the equipment entering into this plant, and gives a detailed 
explanation of how this test is carried out. The concluding chapters of the article will present, in 
concrete form, the methods of making reports and analyzing the figures arrived at. 


Article No. 3 
Steam or Electric-Driven Auxiliaries. 





A discussion of the theoretical and practical problems governing the choice of motive power for 
auxiliary machinery. This is a very important question to every one interested in steam-electric 
power plants, entering, as it does, into the design, the operation and the management. Mr. Koester 
indicates the advantages and disadvantages of both electric and steam-driven auxiliaries growing 
out of his experience as a designer and operator. 





Mr. Koester has an international reputation as a power-plant engineer. He is the author of “Steam-Electric 
Power Plants,” a treatise on the practical principles involved in the design of central light and power stations, tend- 
‘ing toward economy of construction and operation—a work of authority on this subject. He is also a well-known 
contributor to the ErecrricAL Review and other technical journals, as well as societies, here and abroad. In 
Europe he has been connected with some of the foremost manufacturing companies, and has recently been engaged 
in the designing and building of large and small central stations for one of the well-known New York electrical 
engineering companies. 


The Electrical Review, 13 Park Row, New York 


315 Dearborn Street, Chicago 95 Milk Street, Boston 42 Old Broad Street, London, E. C. 
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That Is What the Man Does Who Buys 
HOLOPHANE ARCS 


C, The man who buys HOLOPHANE ARCS is discounting future improvements. He is 
making his investment safe against new developments. He is not stocking up with lighting 
units which are in danger of becoming obsolete. 

@. This is an important point. 

CG, HOLOPHANE ARCS, as now offered, accommodate everything from an 8-candle-power 
carbon filament to a 40-candle-power tungsten. This flexibility is fully shown in the follow- 
ing table: 











Arcs Nos. 54, 55, 56 Arcs Nos. 64, 65 Arcs Nos. 74, 75 
and 57 and 66 and 76 





Lamps Available Lamps Available Lamps Available 








* 20 cp. 50 watt Gem * 40 cp. 100 watt Gem * 20 cp. 40 watt tantalum 
16 cp. carbon filament 40 cp. 80 watt tantalum 20 cp. 50 watt Gem 
8 cp. “s * 40 cp. 50 watt tungsten 16 cp. carbon filament 
| + 32 cp. carbon filament 8 cp. 
* Lamps recommended. + Special holder required with this lamp. 


@, This is purely a commercial consideration. It is a matter of cold 
dollars to the buyer, whether he be merchant, jobber, dealer or central 
station manager. An investment in HOLOPHANE ARCS is a safe 


investment. 
Get the new Bulletin No. 5, which tells the story fully. 


HOLOPHANE COMPANY 


Sales Department: 


227-229 Fulton Street, New York City 
CHICAGO 








SAN FRANCISCO 









PHILADELPHIA 








= 
fa 
se 
al 
fa 
= 
= 
< 
= 
seb 
= 
~ 
o 
Ps 
al 
= 





other 


t is proper to say, witha 
99 
oes it 


ri 


“| WANT SHELBY 


The lamp that gives 70 per cent more use: 
ful light than ordinary lamps and 
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NO SUBSTITUTES 
If your dealer tries to make an extra profit 


ices, 


ACCEPT 


inferior lamps, or tries to sell you 


lighting dev 
thout the use of reflectors. 
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R NOTHING! 


INSIST 


UPON HAVING 


SHELBY 


USEFUL LIGHT 


LAMPS 


If your dealer hasn’t got 
them, order direct from us. 

















I] 


fit 


z | 


Let us send you a trial Iot. 








We make over 
600 different 
Kinds: 


SHELBY TYPE 


OVAL 
ANCHORED 


TANTALUM 
TUNGSTEN 
GEM METALIZED 
MINIATURE 
STREET SERIES 
Etc., Etc., Etc. 











V OOK FOR THE 
LICENSE 
‘ LABEL 


= 











ew York, Chicago 


a=: The Shelby Electric Co. si; om” 
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FOR QUALTT 








POINT 1. 
H. R. MOBZAC INNER GLOBES are made of 
Heat-Resisting Glass of superb temper and 
purity—as a result they will stand the severest 
and most sudden variations of extreme cold 
and intense heat. 


Write for prices and particulars. 
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General Electric Company 


TUNGSTEN iweaxvescenr LAMP 


for Multiple Lighting Service 








too to 125 volts 


Standard sizes 100, 


60 and 40 watts 





Average life on alter- 


nating or direct current 
ne . Employed as 


not less than 800 hours sg, incandescent 
when operated at an unit with Holo- 


efficiency of from 1 phane_ reflectors 


to 14 watts per mean (preferably the 


“B” or bowl 





‘horizontal candle 
: type) it surpasses 


j (English Parliamentary 4) other illumi. 








standard ) ~« 2 ors nants 





SHIPPED ONLY IN STANDARD PACKAGE QUANTITIES 


SEND FOR BULLETIN 242-Z 


Man Lamp Sales Officess HARRISON, WN. J. 


SALES OFFICES I[N ALL LARGE CITIES _ 
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I Lamps Worth 
Talking About 


Fortunately for the lamp-buying public, “words are good when 
backed by deeds,’ and only so. It is worth your while to read 
these two pages carefully. . We’re not going to say much----talk 
is cheap. BUCKEYE LAMPS TELL THEIR OWN STORY. 
Most lamps need a long-drawn-out story, but we believe “actions 
speak louder than words.” It’s the light and life of a lamp that 
counts in the long run. 


Lamps Worth Using 


There are so many different lamps on the market that it makes this a 
time for crucial analysis, careful comparison, discrimination and keen 
judgment. Investigate before you buy. Buy the lamps of QUALITY. 
THE MORE CRITICAL YOU ARE, THE MORE BUCKEYE 
LAMPS YOU WILL BUY. 


Lamps Worth Selling 


BUCKEYE LAMPS are worth selling because they beget confidence 


— THE tt 


MAIN OFFICE AND WORKS: 


CHICAGO OFFICE: 23 East Lake Street PITTSBURG Bag 6S 611 Empire Building 
J. H. COOKE, Manager ENNES, Manager 


sees -* H. Stewart Electric Co., Philadelphia, Piedmont Electric Co., Anderson, S. C. 
B. & C. Electrical Construction Co., Utica, 






















































Pettingell- Andrews Co., Boston, Mass. N.Y. 
The Post-Glover Electric Co:, Cincinnati, Ohio ——, cea & Belting Co., Indianapolis, 
Dunham, Carrigan & Hayden Co., San Fran- 

cisco, Cal. W. ¢. co Chattanooga, Tenn. 
Henry L. Walker Co., Detroit, Mich. The Western Gas Fixture Co., Toledo, Ohio 
Nebraska Electric Co., Omaha, Neb. The Erner & Hopkins Co., Columbus, “Ohio 
Union Electric Co., Pittsburg, Pa. The Royse Electric Co., Indianapolis, Ind. 
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BUCKEYE LAMPS are sold by the leading jobbers in the 
United States. WHY? Because they produce all-round satis- 
faction. They come between many a dealer and his troubles. 
They are a protection to him as well as to the user. 





Reguiy, No J 


We make every known type. 
Let us know what type you 
want and we will send you 
prices. 


BUCKEYE LAMPS are 
not wonderful, but good--- 
thoroughly good. As repre- 
sented, or your money back. 
That’s fair, isn’t it? icici 


ELECTRIC CO. 


CLEVELAND, OHIO 


NEW YORK OFFICE: 114 Liberty Street DALLAS, TEXAS, OFFICE: 426 Linz Building 
ARTHUR ORGAN, Manager H. E. WELLS, Agent 
= Electric Construction Co., Kokomo, Springer & Patterson, ae, Pa. 
a. 


Carter Electric Co., Pittsburg, : 
Shepherd-Fluharty Electric Co., Baltimore, 
Md. 





nd. 
Machine Electric Supply Co., Muncie, Ind. 
Louisville Electric Supply Co., Louisville, Ky. 
Geo. J. Lambrecht, Hannibal, Mo. Westbrook Bros. & Co., Greensboro, N. C. 
Butterworth & Reiter, Dayton, Ohio American Machine & Manufacturing Co., 
O. J. Goettmann, Allegheny, Pa. Charlotte, N. C. . 
Dauphin Electrical Supplies Co., Harrisburg, Chas. E. Sharp, Security Building, St. Louis, 

Pa. Mo., Special Agent Republic of Mexico. 
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IT’S A GOOD HABIT 


Ah ee deena anpa? : 
| 
| 








Dar’ Ak mre ? 


If ae a er a 
) B cotton Qneundesont Sarnfs Ce: 
\ Doanume, MMa.22, | 


——= 
ee SS oo 
————— een ————————— ——————— Seeeeenel —_— 
ee dias ASehcr enaanad ——— 






nena See ——— Se 








January 11, 1908 ELECTRICAL REVIEW 41 


“JUST” TUNGSTEN LAMP 


Patents Granted and Pending in All Countries 


1 Watt pert x 70% Saving 


| ‘ili Burns Equally Well on Direct or Alternating Current 

















Hundreds of Thousands in Use 
All Over the World 








No Experiment, but Gommercially Perfect 


We Ship Lamps Safely All Over the World 

















We Unreservedly Guarantee the 
Life of All Our Lamps 





Prompt Deliveries from New York Warehouse 














WE IMPORT NOW 


25 candle-power - = 100 to 120 volts 
40 candle-power - - 100 to 120 volts 
100 candle-power - - 100 to 120 voits 
50 candle-power - - 200 to 250 volts 











SOLE REPRESENTATIVES FOR THE AMERICAN CONTINENT 


THE ELEGTRIGAL AGGESSARIES COMPANY 


1135 BROADWAY, NEW YORK CITY 








ELECTRICAL REVIEW 





MAKE A 
NEW 
RESOLUTION 
TO BUY 
NOTHING BUT 
THE BEST 

LAMPS 


MONARCH 


LAMPS wiLL SATISFY You 


as to quality and quantity of light, 
life and efficiency. 

We have always on hand, a 
large stock of. “Monarch” Stand- 
ard Lamps, Monarch” Special, 

‘“‘Mionarch’’ Gem and ‘‘Monarch’”’ 
Tantalum Lamps. 

































““MONARCH”’ STANDARD 




















< START THE NEW YEAR 
Sr WITH AN ORDER 


MONARCH ELECTRIC 
MFG. COMPANY 


WARREN, OHIO 




















‘“MONARCH” SPECIAL 


CAN BE FURNISHED WITH 
EITHER GEM OR CARBON 
FILAMENTS. 
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A HAPPY AND PROSPEROUS 
NEW YEAR 


AND READ THIS 
Unlooked For; Uncalled For; Yet Welcome. 


Note.—One More Satisfied Customer 


ma 
es 


BENNINGTON ELECTRIC COMPANY 


Janu 


BENNINGTON, VERMONT 


December 17,1907. 


Mr.H.C.Rice, Vice Pres't., 
General Incan. Lamp Co., 


Cleveland,Ohio,. 


Dear Siri= 

I beg leave to herewith enclose you an 
order for one hundred Tantalum lamps, and if they 
are as good as the box we previousky had, our 


business is yours on the Tantalum question, 


Very truly yours, 


wall 


Why not try 1 (one) package of 100 (one hundred) just to convince yourself? BUT 


be sure you specify the exact voltage. 
Price, $54.00 (fifty-four dollars) per hundred. It won't cost much to make your New 


Year a happy one. 


GENERAL INCANDESCENT LAMP CO. 


CLEVELAND, OHIO 


LIST OF AGENTS 
M. B. Austin & Co., 183-141 W. Jackson Boulevard, Chicago, IIL; Hendrie & Bolthoff Mfg. & 
Supply Co., 1634-1636 17th St., Denver, Col.: Hobson Electric Co., 172-174 Commerce St., Dallas, 
Tex.: Royse Electric Co., 126 S. Meridian St., Indianapolis, Ind.; Southern Electric Co., 425 
N. Calvert St., Baltimore, Md.; Mountain State Electrical Co., 911-913 Market St., Wheeling, 
W. Va.: Coast Electric Co., 312 314 San Pablo Ave., Oakland, Cal.; Frank Adam Electric Co., 
904-914 Pine St., St. Louis Mo.; Commonwealth Edison Co., 189 Adams St., Chicago, Ill ; 
Christopher Electric Co., Beaumont, Tex.; Fort Pitt Electric Supply Co., 344 Second Ave., 
Pittsburg, Pa.; Gambrell Hardware Co., Greenwood, S. C.; The Electric Equipment Co., 515 Market St., San- 
dusky, Ohio; Trimble Hardware Co., Bradentown, Fla.; W. F. Irish Electric Co .60 Cortlandt St., New York, N.Y.; 
Ernet Electric Co., 118-124 St. Clair Ave., Cleveland, Ohio; A Z. Smith & Co., 921 Commerce St., Tacoma, Wash. 
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OS. 


Anchor Lamp Company 


258 BROADWAY, NEW YORK 





Please deliver, without cost to us, one sample CLASS A RENEWED lamp 


equal to new, with Special Proposition to Dealers. 









Dealer - 
Address 



















YOU CAN ORDER FROM OUR 
STOCK OF PANEL DOOR CABINETS 
JUST WHAT YOU WANT IN SOFT 
OR HARDWOOD 
THE PRICE IS LOW BECAUSE 
OUR TRADE IS LARGE 


SEND FOR BULLETIN © DISCOUNT 












PANEL BOARD CABINETS 


THE ELECTRIC MOTOR & EQUIPMENT CO. 
NEWARK, NEW JERSEY 











ANNUNCIATORS, BELLS || 
AND E ELECTRICAL 
other HOUSE GOODS _ | [review reaches and 


is read by the men 


PARTRICK, CARTER & WILKINS CO. vais sees iaaas ‘iach 


Offices and MANUFACTURERS . 
Factory: ness with. 


oman 22nd & Wood Sts., PHILADELPHIA, PA. 


Made In Four Sizes 
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Z ,| THE Novl 













The Best Lamp 
on hand today 


Notice the glass anchor that 
holds the filament rigid 


You can’t shake the life 
out of this lamp 


It pays to buy 
the NOVI 


The Franklin Electric Manufacturing Company 


General Office: HARTFORD, CONN. 


Factories: HARTFORD and MIDDLETOWN, CONN. 
Branch Offices and Stock Rooms 


NEW YORK CHICAGO BUFFALO BALTIMORE 
26 Cortlandt Street 602 Fisher Bldg. 121 Franklin Street 1112 Union Trust Bidg. 
ST. LOUIS PHILADELPHIA 
1414 Chestnut Street 1022 Arch Street 
Pacific Coast Representatives 
SAN FRANCISCO LOS ANGELES 


Holabird-Reynolds and Sayles Co. Holabird-Reynolds Electric Co. 
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ESTABLISHED 
1889 


OUR 
NINETEEN 
YEARS’ 
EXPERIENCE 
IS 

AT 
YOUR 
SERVICE 









1908 
QUALITY 


COLUMBIA || 


16 C.P.| 112 VOLTS 
aa ; 




















Never mind your 
lamp mistakes of 1907, 
but make sure that 
there will be no mis- 
takes in 1908. 

BUY THE LAMPS OF 
QUALITY 


The New Year will bea 
lucky one to those who dis- 
cover the real merits of 
Columbia Lamps. 


Gem Metallized High C. P. 


The Columbia Incandesc 


Main Office and Factory: 2115-17-19 


Tere BRANCH OFFICES: 


cD New York, Taylor Building, 39-41 Cortlandt Street Dallas, 409 Main Street 
Philadelphia, 122! Real Estate Trust Building BoSton, 280 Devonshire Street 
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HAVE YOU RESOLVED 


to use nothing but the best lamps? If so, your choice 
will naturally be 


COLUMBIA 


The choice of the most discriminating buyers of 
incandescent lamps since 1889. 
Columbia Lamps have done more to establish the 








high standard of quality than any other lamp on the 








Columbin Gem Metallized 50-Watt Lamp market. 
RE RL 21S 


100 to 130 Volts, 20 C. P.. at 2.5 W. P. 














oa LA — 


We are in position to take care of all orders for regular 
and special lamps, such as Tantalum, Gem Metallized 
5o-Watt Lamp, Gem Metallized High C. P. Candelabra, 
Miniature Street Series, Turndown. 

Special prices on future-delivery orders covering yearly 
requirements where in excess of 400 lamps. 


START THE NEW YEAR RIGHT and place an 


order for Columbia Lamps----we solicit correspondence. 


ent Lamp Company 


Locust Street, SAINT LOUIS, MO. 


BRANCH OFFICES: 








Columbia Tantalum 


Chicago, 264-270 Fifth Avenue Memphis, 26 Randolph Building 100 to 130 Volts, 20 C. P., 40 Watts 





Mexico, Monterey-—Stanford & Cia. 100 to 130 Volts, 40 C. P., 80 Watts 





| THE SPIRIT OF 1908 


TOGETHER WITH SOME ‘“ PHOENIX PHILOSOPHY” 











The year 1907 is now with ‘“ yesterday’s seven 
thousand years.” 
What has it done for you, and what have you 
done for yourself? 
: Can you look back over the year and say, ‘I 
have made the most of every day and every hour ?”’ 
If you have experimented with cheap and in- 
ferior Inner Globes, turn over a new leaf, Keep your 
head up and eyes set steadfastly on ‘‘ PHOENIX 
INNER GLOBES,” the GLOBES OF “PHOENIX 
QUALITY,’’ and peace and contentment will be 
your reward. 
It is a fact that the standard of Inner Globe 
quality is being raised from year to year, and noth- 
ing is doing so much, or has done so much, to give 
these standards the possession of excellence as 
the ‘“ PHOENIX INNERS.”’ 
The New Year’s spirit is the spirit of courage, 
‘ because it points a remedy for past disappoint- 





ments. 











A HAPPY NEW YEAR TO ALL AND THE BEST OF SUCCESS 
TO ALL USERS OF “PHOENIX QUALITY” 


Our Inner Globe Proposition and Catalogue can be had for the asKing 








NEW YORK PITTSBURG CHICAGO 








a IEE PEER ASTER SNRs ans ee ecemmeammmmemremamammen: —_—« eta 
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986014 


“PHOEN 


INNER 


The Standard of excel- 
lence and_— superiority. 
A triumph in the art of 
glassmaKing : : : 








9689 


New designs in  incan- 
descent globes and 
Shades in harmony with 
present style of fixtures. 


NEW YORK 


ELECTRICAL REVIEW 


OUTER GLOBES 


























PITTSBURG 









For all enclosed arc 
systems that are per=- 


fect in every respect. 


On ~~ —*® 


A 





Catalogues sent upon 
request : : : : 
Write for our Inner 


Globe proposition : : 





9600 


CHICAGO 








DMmMZzZ>w 
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WHY NOT MAKE THIS A 


‘BANNER YEAR? 








Start the coming season and buy the lamps of 
all-round satisfaction. Over two million “‘ Banner”’ 
Lamps were sold last year. That speaks for 
quality, doesn’t it? 

We make every known type of lamp, including the 
new high-efficiency lamps. We have begun the 
new year with a large stock of Standard Carbon, 
High-Volt, Tantalum and Gem Lamps. Send usa 
rush order if you are in a hurry. 








THE BANNER ELECTRIC CO. 





YOUNGSTOWN, OHIO, U. S. A. BS 
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Two new kinds of 
glass for inner arc 
globes: 

“THERMO, high 
temperature—heat re- 
sisting. 

“ALBA, semi-trans- 
lucent with least loss 
of light. 

Catalogue on appli- 
cation. 


Macbeth-Evans Glass Company, Pittsburgh, Pa. 






CONTINUOUS 


and satisfactory service can only be had 
by using the best and most sub- 
stantial insulators. 


HEMINGRAY 


STANDARD SCREW GLASS INSULATORS are used by the most suc- 
cessful telephone, telegraph and power companies in the world. 


There’s a reason for this, 
Do you want to know why ? 


SEE THE TEATS ON THE PETTICOAT 


HEMINGRAY GLASS COMPANY 


Established 1848. Incorporated 1870. 
COVINGTON, KY. 


Factories, MIUNCIE, IND. 
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ONE-SIXTH ACTUAL SIZE 


The best and cheapest 
illuminant on the market 





Ideal 
Incom- 
parable 
illumina- 
tion 

For all 
purposes 


3—5 amp. 
500—1000 
C. P. 





FOR eat OUTSIDE 
ILLUMINATION i 





WRITE FOR PRICES 
AND PARTICULARS 





Me? os: 





Cable Address, “ARCULA" N. Y. 


A. B. C. 5th Edition, Lieber’s, 
Western Union 


F. ALEXANDER FLECTRIC & MFG. “CO. es ay 
75 Fulton Street, New York 


TELEPHONE 4073 BEEKMAN 


Codes used 





| MANY’S THE TIME 











A\ That central stations 
have turned losses into 
profits by changing to 
A.-B. ARC LAMPS. 
Long and excellent serv- 
ice, coupled with eco- 


nomical maintenance, is 





largely responsible for 
the sure profits obtain- 
able from the use of 
A.-B. LAMPS. 








Write for bulletins, 
prices and information. 





The Adams-Bagnall Electric Company 


General Offices and Factory, CLEVELAN D, OHIO 


358 No. Hyde Park Ave., Scranton, Pa. 
1425 Empire Bldg , Atlanta, Ga. 
R. E., T. Pringle Co,, Montreal, Quebec 


143 Liberty St., New York City 
303 Dearborn St., Chicago, Ill. 
905 Arch St., Philadelphia, Pa. 
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Portable Couch Bracket 


Takes Place of 
Three Different Lamps 
$5.75 at Retail 


FOR READING IN BED 
The FEDERAL COUCH BRACKET may 
be hung anywhere by its handle—on 
the wall or at the head of your bed, 
making a very convenient lamp for 
reclining readers. 


FOR LIGHTING MUSIC ON PIANO 


The shade may be turned up or down 
at any desired angle to screen the 
eyes and flood the pages of music 
with a soft, clear light. Bracket used 
upright on its base. 


AS A CANDLESTICK ELECTROLIER 


Either on bedroom or library table 
this bracket can be used most attract- 
ively for any purpose, standing 
upright on its base, with candlestick 
attachment. 














































Write us for Bulletin78 and Discount Sheet. 


Federal Electric Co. 


130 W. Lake Street, Chicago 















































Of course the price is a large 
factor in the purchase of Conduit, 
but you can’t buy “ Camp” gua/ity 
Conduit for any less than ‘‘ Camp” 
price. 

And you can’t afford to use any- 
thing /ess than “‘Camp” quality, no 
matter what the price. 

That doesn’t mean that ‘“ Camp’ 
prices rule high. On the contrary, 
our volume of business and the 
location of our factories enable us 
to be generally well ‘‘ inside.” 

We merely want to point out 
that quality as well as price must 
be considered to make the best 
investment. 











’ 








Camr ConpbuIts STORED AT ANTWERP FOR USE BY THE BELGIUM GOVERNMENT 


THE H. B. CAMP CO. 


MAKERS OF THE BEST CLAY CONDUIT 
Flatiron Building, New York Fulton Building, PirtsspurGH 
Commercial National Bank Building, Cuicaco 
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NATIONAL ELECTRIC LAMP 
ASSOCIATION 


THE NEW TUNGSTEN LAMP 


Is the NEAREST Approach to Daylight in Both Cost and Quality of Light 








Efficiencies of 
1.25 Watts 
Per. ¥. 

TWO SIZES 
40 and 60 


Watt 




















y the Use of 
This Lamp 
TRUE 
Color Values 


Are Obtained 











TUNGSTEN LAMPS are now manufactured in this country in the most 


Perfect Form and may be obtained through the following members of 





THE NATIONAL ELECTRIC LAMP ASSOCIATION: 


Youngstown, Ohio 

Central Falls, R. 1. 

315 Dearborn St., Chicago, Ill. 

. 408-404 Elec. Bldg., Cleveland, Ohio 
. 4503 EF. Mason Ave., Cleveland, Ohio 
‘ Warren, Ohio 

2115 Locust St., St. Louis, Mo. 
Fostoria, Ohio 

1811 E, 45th St., Cleveland, Ohio 


BANNER ELECTRIC CO. 
BRYAN-MARSH CO. 

BRYAN-MARSH CO. 

BRILLIANT ELECTRIC CO. 

BUCKEYE ELECTRIC CO. 

COLONIAL ELECTRIC CO. 

COLUMBIA INCANDESCENT LAMP CO. 
FOSTORIA INCANDESCENT LAMP CO. 
GENERAL INCANDESCENT LAMP CO. 


MUNDER ELECTRIC CO. 
NEW YORK & OHIO CO. 
SHELBY ELECTRIC CO. 
STANDARD ELEC’L MFG. CO. 
STERLING ELEC’L MFG. (0. 
SUNBEAM INC. LAMP CO. 


Springfield, Mass. 

Warren, Ohio 

Shelby, Ohio 

Niles, Ohio 

Warren, Ohio 
150 Bank St., New York, N. Y. 
SUNBEAM INC. LAMP CO. . 82 W. Polk St., Chicago, Ill. 
SUNBEAM INC. LAMP CO. . 1310 Traders’ Bank Bldg., Toronto, Ont., 
WARREN ELECTRIC & SPECIALTY CO. 


Canada 
Warren, Ohio 


SEND orders AT ONCE to any of the above companies and 
obtain the most perfect artificial illuminant ever produced. 
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THE WORLDS VERDICT=DUNTON PRODUCTS ARE THE BEST” 


THE MW.DUNTON CO. PROVIDENCE,R.1. 




















A 


Adams-Bagnall Electric Co....... 
Ahim, GC. Bo Besos . 
Alexander Electric & Mig. Co., F 
Allen Co., Inc. L. B.. 
Allis-Chalmers Co 
American Battery Co............ 
American Bell Telephone Co..... 
American Bridge Co. of New York. 
American Circular Loom Co...... 
American Diesel Engine Co...... 
American District Steam Co 
American Electrical Heater Co.... 
American Electrical Works 
American Engine Co 
American Insulating Machinery 
Co. 
American Platinum Works. 
American Vitrified Conduit Co.... 
American Vulcanized Fibre Co.. 
Anchor DAMP (60.6 4.006550 cees<oe 
Arnold Company 
Atlantic Insulated Wire & Cable Co 
Atwater Kent Mfg. Works...... 


B 
Babcock & Wilcox Co 
Baker te 0 ANC iis cciveasce cos 
Ball Engine Co 
Banner Electric Co 


ee) 


Barr Elec. Mfg. Co., W. J........ 
Bates: PatAAR Bos ciccc sce. s 
Beardslee Chandelier Mfg. Co.... 
Belden Manufacturing Co........ 
Benjamin Electric Mfg. Co... . .1,22,: 
Bishop Gutta-Percha Co.. ....... 
Blake Signal & Mfg. Co......... 


82 
51 
60 
99 
62 
67 
14 


16 
81 


68 
dt 
82 
16 


82 
68 
81 
50 





INDEX TO ADVERTISERS 


B D 
Bossert Electric Construction Co.. 87 Dale Co...................00000: 
Boston Incandescent. Lamp Co... 40 Darlington, F. W..............- 
Brany Te TA. <..s6canhwweniess we ois 59 Detroit Insulated Wire Co........ 
Bridgeport Brass Co........... S39 Wevanewo: 60 OP oc. scsees 255% 
Brilliant Electric Co............. DEVOCICO. BOW. 5 ccicsvexce ess 
Bristol, Walliam i... 2.6... 6a esse 6 PLO) GDIGHIOME OOO. .sictnie ee ee aes 
BNIBUOIGO. noc 342. n cS anton .. 1 Dielectric Co. of America....... 
Brown Hoisting Machinery Co. Dixon, Jos., Crucible Co.... .. 
Buckeye Electric Co........... 88:39 “Dodger® Dayei cnx oc acees : 
Buckeye Engine Co............. Dongan Electrical Instrument Co 
Bunnell & Co., J. H............. 82 Doubleday-Hill Electric Co...... 
Burke) lectrie'Co..... :.......... 100 Downward Light Electric Co..... 
Burnley Battery & Mfg. Co..... 59 Duncan Electric Mfg. Co....... 
Byllesby & Co., H. M........... 82 Dunton Co., The M. W....... secs 
c DVO ES: AOE a ciosoe cn eueesies 

C. & C. Electric Co...........02. 96 ale sea premer: sai 
en 0b Me Bick a scecescecss revere eer 
Cary Spring “Works........02.06 E 
Central Electric - eee cues oo 89 Eck Dynamo & Motor Works. .... 
Century Electric Co............. ” Economical Electric Lamp Co... . 
Chase-Shawmut Co.............. 2 Economy: Electric Co............ 
Chicago Fuse Wire & Mfg. Co.. 21 Edison Mfg. C 

i EOD, iciivenitas cxtlaes 
Chicago Telephone Co........... | ee ee 
Clement, Edward E.............. 82 Eldredge Elec. Mfg. Co.......... 
Colonial Electric Co............. Electrical Accessaries Co......... 
Columbia Incandescent Lamp Co.46,47 Biectric Cable Co.......+...++++- 
Comes Edison Co.. .... 6,92 Electric Controller & Supply Co. 
Connecticut Tel. & Elec. Co...... 6 Blectric Goods a 
Continental Fibre Co....... .... 7 Electric Import Corporation ..... 
Cook MARS soc csco scenes once Electric Machinery (o.. 
Copley Square Sl te) ree 31 Electric Motor & Besinweat Co. F 
Urocker-Wheeler Co............. 99 Electric Storage Battery Co..... 
Curtis Advertising Co........... 24 Electrical Testing Laboratories... 
Cutler-Hammer Mfg. Co ........ 103 Ele Olt erode asad - te 
OntierG03.. sccctcaieesscakaves - 21 Emerson Electric Mfg. Co.. 


(Continued on page 58) 
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F 
Fahn & McJunkin..... ..... a 
Federal Electric Co...... ... .. 
Fergus & Co., W L......... 82 
Fibre Conduit) Co ....020s06 .. & 
MOE DANG cs: siersi ee ssisvesierisi Soe ois> - He 
Fort Wayne Electric Works..... 98 
Fostoria Glass Specialty Co...... 36 
Fostoria Incandescent Lamp (o.. 30 
Franklin Electric Mfg. Co... ... 4) 
Prorup Gs Con4i sccscca.. <e al 

G 
General Electric Co............ 37,66 
General Inc. Lamp Co........... 8 
Germania Electric Lamp Co..... 7 
GERD Us a aie eihiaisc. aroraterarscarsiniaa 77 
GDH OW IO en bas tacos ree 
Gould Storage Battery Uo.... ... 4 

H 
Habirshaw Wire Co.......... ve MO 
Hallberg; J. Bikcices os 0s’ 82 
Hammer, William J.......... Ree: 
Hanchott: Geos BP. ssscesicc0%.00 602 82 
Hart & Hegeman Mfg. Co... ..  & 
Hare Mie Oon.. o.cccnee ses 2, 28,29 
Hartford Time Switch Co........ 60 
Hazard Migs C0)... 0... <0 vs 1? 
Hemingray Glass Co........-.--- il 
Hickey Contracting Co........--- 110 
Holmes Fibre-Graphite Mfg. Co... § 
Holophane:©0.s.. 2. s210516265055 «5 3 
Holtzer-Cabot Electric Co., The.. 7 
Hubbell, Harvey..............-++ 6 
Humphrey, Henry H.........-- & 
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Safe and Accurate Non-Arcing 


ee 


The Result of 15 Years of 
Enclosed Fuse Experience 








—— 


THE SACHS CO., Hartford, Conn. 







Protection for Any Voltage! 





Surpassing All Previous 
Efforts in Every Detail 





BRANCH OFFICES: 203 Brceadway, New York; 5258 West 
Jackson Boulevard, Chicago; 130 Bay St., Toronto, Can.; 170 Summer St., Boston; 1725 California 
St., Denver; 33 Second St., San Francisco; 72 Victoria St., London, 8. W.. England. 


















a tool like this you can remove shoit- 


When You Get circuits from commutators, 


AND DO IT RIGHT. 
Can be adjusted to take any thickness of Mica. 


SENT POSTPAID TO ANY ADDRESS ON RECEIPT OF $1.00. 


LOFGREN SPECIALTY CO. 638 Atma st., CHICAGO 








PAT APD POR ot 








IIIS III IISA IIA AAAS ASA SAS ASSIS SASS ASC SASAS SI SAS SACSSACSA AIK 


WHITNEY 
INSTRUMENTS 


are made of the best procurable 











materials by skilled American 
labor. 
The design is the result of over ten years’ experience n 
the manufacture of such apparatus, and the line, which is 
more extensive than that offered by any other American in- 
strument concern, includes types suited to every requirement. 


Our prices are fair, we make prompt shipments, the 
goods are guaranteed unreservedly, and we are always ready 
to meet our customers more than half way. Have you our 
latest printed matter and prices? 

SAGE 


OHMMETERS 


are an acknowledged necessity 
for the rapid, accurate measure- 
, ment of electrical resistances 
and the location of faults. We 
have the exclusive manufactur- 
= ing and selling rights for them, 
careful investigation having 
convinced us that in their line 
sii they are without a peer. 


8 oo 
Whitney Electrical Instrument Go. 
GENERAL SALES OFFICES: 


MACHADO & ROLLER 
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| Stage Plugs 












LANG 


and 
Receptacles 


““NEW CODE” 


These plugs are made with two, three or four Poles 
and spaced for 125 and 250 volts. 


STEEL WALL AND FLOOR BOXES 





Wall Box for Single Plug 


SEND FOR BULLETIN 
No. G606 





Floor Box. 


The J. Lang Electric Company 


Capacity, 4 Plugs 








| } 
203 BROADWAY, NEW YORK MONADNOCK BLDG., CHICAGO | CHICAGO, ILL. \ 
peescosesesssesesesesosescesecoscocoocceoesese sa si —— == a 
SWITCHBOARD AND SWITCHBOARDS, 
ke ET. Ts O G G suppry comPANy TELEPHONES, 
ADDRESS DEP'T E. CHICAGO TELEPHONE APPLIANCES, 
———BRANCHES—— POLES, LAMPS, CABLES, 


PHILADELPHIA, PA. 
KEYSTONE TEL. BLDG. 


LOS ANGELES, CAL. 


KANSAS CITY, MO. 
1413 MAIN ST. 


WINNIPEG, MAN. 


CLEVELAND, O. 
ELECTRIC BLOG. 





TELEPHONE LINE SUPPLIES, &c. 
CORRESPONDENCE SOLICITED. WRITE FOR BULLETINS. 





318 W. SECOND 8ST 66 ALBERT ST. 


See Our Exhibit at the Electrical Show, Chicago, January 13-25, 1908. 








WATERBURY 


LEAD COVERE 


69 SOUTH ST., 


MAKERS 
OF 





COMPANY 


CABLES 


NEW YORK 


Paper or Rubber 
Insulations 























ELECTRICAL REVIEW Vol. 52—N; 

















Comprehensive Advertising 
Service for Manufacturers 











who desire to reach the various branches of the industry 
---Central Stations, Isolated Light and Power Plants, 
Electrical Engineers, Supply Houses, Contractors, 
he age Exchanges, Electrical Railways---is offered 
through the pages of the 


ELECTRICAL REVIEW 


COVERING THE ‘*CREAM’’ THESE FIELDS 














ern established in America. Its list of special eunbtibator 
includes the names of many of the leading engineering authori- 
ties. Its progressiveness in editorial and news matters makes 
it pre-eminent as an engineering and news journal. 


The ELECTRICAL REVIEW is quoted by the press of the world 
more than any other weekly in America. Its rates for advertising space 
are as low as is consistent with the service it offers. 


The ELECTRICAL REVIEW was one of the first engineering pub- 
lications to recognize the importance of placing at the disposition of patrons 
an “Art and Copy Department” as an aid in the preparation of advertising 
illustrations and copy. This is now an important factor in the service it 
offers advertisers. 


The ELECTRICAL REVIEW 


13 PARK ROW, NEW YORK 
CHICAGO: Manhattan Bldg. BOSTON: 95 Milk St. LONDON, E. C.: 42 Old Broad St. 
























































ELECTRICAL’ REVIEW BY 


HIGHEST IN 


Paine 











When compared 


70 with regular 16-— 

Cc. F. loaawpe,,| 
DOWNWARD 
40-watt lamps 
show 71% more 
downward light, 
20 to 30% less 
current, 145% 
longer life. 





2 SIE RFECTE 
- ROTECTE 
oIATENTE 


DOWNWARD LIGHT ELECTRIC CO. 
347 Fifth Avenue, New York 
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epresentatives wanted everywhere 
liberal commission 

Protection 

Prompt shipments 

Proposition on request 











DOWNWARD LIGHT ELECTRIC CO.| 


347 Firru Avenur, New York 
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(ae rename A RISERS . nm 
STORAGE BATTERIES 
VicCORMICK oe on ee 
R BI ES WE BELIEVE THAT MORE 
1400 H.-P., 400 R. P. M., 160 feet head, driv- CENTRAL STATION managers read the 
ing generator in power plant of the Cascade eet —— than any other 
Water, Power and Light Company, British sven sisainiahtedsniicniia 
Columbia. 
Write for Catalogue if interested ALTERNATING CURRENT 
WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS MOTORS 
ANO 
S. MORCAN SMITH CO., YorRK, PA., U. 8. A. CEILING FANS 
Branch Office: 176 Federal Street, BOSTON, MASS. CENTURY ELECTRIC’Co. 
ST. LOUIS, PAO. 
ALPHABETICAL INDEX.—(Continued from page 54.) 
“ THEY HAVE NO EQUAL 
iinolis: HileCwtIC COs i.e cnet nee Oi “Marshall. Albert: Ji.o.< coco ccs-cecceces 83 
{ndiana Rubber & Insulated Wire . Marshall, Wm.......... ...... +8 PATENT STEEL PLUGS. 
RRR re a ee ee oe Re i¢ E ge Fo 
International Electric Meter Co.... 110 Marshall Electric Mfg Co........ Q 
inventive Age Publishing Co..... 77 McMeen, Samuel G............ 88 z0 NATURAL SIZE 
Iron City Engineering Co....... 52 Mershon, Ralph D......... so SS by 
J Miller, Kempster B............. 83 y A 
Jeffrey Mfg. Co..........+.-0++- 58 Mitchell, W. E.G ........0.. 005. 68 Sf 
Jessop & Sons, Wm.............. 77 Monarch Electric Mfg. Co........ 42 2 gs & 
Johns-Manville Co., H. W........ 5 Moore, Alfred F.........06..05- S S 
Jones Co., Arthur..........--.-+. 80 Morris Co., Elmer P...........++ ri a . 
K PAONSE y/ MTR OW, o.oo 1a: sioreso are stras 62 NS N 
Kellogg Switchboard & Supply N S 
Dh 5 cake tap etaes® inte edasnawes 55 National Carbon Co............ 7 S 
a: — wh ar, awe ved + 2 National Conduit & Cable Co..... 1 
<eystone Electrical Instrument Co 3 ays: Nata i ‘ ms 
Kitfield, Edward H.............. 89 iapeeanes maaan Lamp Co. ..... 58 SAVE TIME A ND T ROUBLE 
Klein & Sons, Mathias......... 8, National India Rubber Co....... 16 ‘ . 
Knowles, Edward R.............. 88 National Metal Moulding Co...... 1 A hammer the only tool necessary to fasten firmly to walls 
RSpeReT, IAIN 5 pseis:s 015i «issaiere'einiate 83 National X-Ray Reflector Co.. .. 25 (and not deface them) any Jixtures, apparatus, pipes, wires, 
New England Butt Co ........ 16 cables, etc., etc., with this simple, useful and effective device. 
a ( New England Engineering Co 83 A trial order (with $3 for 100 Plugs and the Screws, by mail 
Lafayette Electric Mfg. Co....... 107 — ae 8s ai nll convince ‘ 
a nan hi i oe OF Mew Jersey Ocotzal R. R......... or express, prepaid) will convince you. 
Lansingh, Van Rensselaer........ 83 New Process Raw Hide Co.... .. 110 THE ELECTRIC IMPORT CORPORATION 
Lawrence Electric Ce., F. D. .. 90 New York & Ohio Co...... .... 3 i. pe is . 
Leclanche Battery Co............ 1 New York Cen. & Hud. Riv. RR Importers, Exporters and Wholesalers in Electrical Goods, 
Leeds & Northrup Oo... ........ 6 = : cas j 
oo sb New York Tomlted Wire Ca 1 yg SBMURRAY ST. NEW YORK, NY. 
Lima Insulator Co.............. New York Telephone Co........... 78 : . Re ee eres 
Locke Insulator Mfg. Co......... 86 Niagara Hotel ..... ............ 45 
Lofgren Specialty Co............ 55 Novelty Electric Co............. 
Bord SPCC M00. .65:.06 5 5505.00 : oe 
¥ seca ; Elevating—Conveying—Power Transmission 
oe tee Wire Co , a titel Oi os aan , pact atl 1,10, 11,85 —— “coal Mining—Coa! and 
PINON asus: : - ity Go [ ng—Coal Washing Machinery and 
Oneida Community Co......-..-. Electric Locomotives. Catalogues are yours 
M Ostrander, W. R. & Co ........ 78 for the asking. Address 
Macbeth-Evans Glass Co. ........ 51 P THE JEFFREY MFG. CO. 
Machado & Roller....... ino ee , a COLUMBUS, OHIO, U. S. A. 
Manhattan Electrical Supply Co.. 62 Paiste Co., H. T.......+-...-++0:: 68 
i 


Marion Ins, Wire & Rubber Co.... 


Partrick, Carter & Wilkins Co.... 44 


(Continued on page 59.) 











WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 








Proscenium Li hts 
Rorder - 
Foot 63 
Strip 
Bunch ni 
Stage Arc Lamps 
Lens Boxes 
- Sciopticons 
Electric Effects 


UNIVERSAL ELECTRIC 


KLIEGL BROS., Props. 38th 





STAGE LIGHTING 


EVERYTHING ELECTRICAL, FOR THEATRES 





Send for pamphlet on new Stage Pockets, approved and listed by 
the Underwriters’ National Electrical Association 


Balcony Lamps 
Music Stands and 


Lights 
Stage Pockets 
Dimmers 
Switchboards 
Stage Connectors 
‘*Signaloid’’ Lamp 
Coloring 
Signs 


STAGE LIGHTING CO. 


St. and Broadway, New York 








OVER 265,000 MILES IN USE 
ROLLED FROM BEST QUALITY STEEL 


Yy, 





WOLHAUPTER JOINT 


THE RAIL JOINT COMPANY 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 


CONTINUOUS JOINT WEBER JOINT 


Makers of H yi Catalogs at Agencies 
H Baltimore, Md. 
Rail Joints for = Seen ites. 
Standard and Special AWA Casengo, i 








Rail Sections, also ‘ 

nie, thepar Paris, Lng iy 1903 Ore. 
Compromise, ‘ j ‘¢. Paul, Minn. 
and Insulating Rail Joints, protected by Patents Troy, N. Y. 


London, Eng. 
in United States and Foreign Countries. Montreal, Can. 
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BELDEN 
WINDING MACHINES 
and COUNTERS 


The most efficient power- 
driven hand winding ma- 
chine nade, with a simple 
and durable revolution 
counter attached if desired. 


BELDEN MFG. CO. 


194 Michigan St., Chicago 








IZES \, 1,.2, 3, 4, 

5 and 8 H. P. on 
one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and _ steady 
at any speed from 
100 to 800 revolutions 








per minute. Gov- 

ernor regulates to . Limited 

within 2% from no a 

load to full load. ee. Rochester, N.Y.,U.S. A. 
Send for Catalogue. (2) 


Rochester Machine 
Tool Works 








(5) 





“AND GOOD WORK 


quick 
js the Kind That 


IURNLEY 


Solc ering Paste 
(Patented) 
Wii Help You to Do 


Put in2oz., 4 0z., % lb., 
fo1b:, lb., 10 Ib. and 50 Ib. 
packa 


STICK AND PASTE 
The furnley Battery and 
Mfg. Go. 
NORTHEAST, PA. 


DRY BATTERIES 








Total 


number of Exchange Stations in 
Chicago Telephone Company’s system : 


service in the 








January, 1907 
“ 1897 


Gain 


173,974 
15,085 


158,889 








Service. 





Measured Service was introduced March, 1897. 
of the Stations gained during the past ten years are Measured 
8,448 Stations gained during the first three months of 
this year, of which over 92% are Measured Service. 


Chicago Telephone Co. 


203 Washington Street, Chicago, IIl. 


Over 90% 











Pp 
Pettingell-Andrews Co.........+. 88 
Bheonte Glass C05 cece cenieas 1,48,49 
Phillips, Eugene F.. wows 
Phillips Insulated Wire Co. . 110 
Phosphor. bronze Smelting Co.... 16 


Pignolet, LOUls Me. essere ces « 6 
Prentiss Clock Improvement Co.. 77 


R 
Rail Join: ( a: asieaieecsnce oe 
Reed Warren Beis ccicccns <> mee 88 
Reisinge: ies OTT 93 
Rochester MachineToo] Wks.,Ltd. 59 
Roebline’s Sons Co., John A..... 110 
Ronteen Mie @0.. is xceccrewe cscs 21 
Ss 
OCHS OU os. earns eee. 55 
Samson ‘ ordage Works......... 110 


iS star ex. 
‘{PANSION SCREW, 


ANCHOR 


Requires 

Smallest 
Drilled ¥ 
Hole for 


Stone 
on Insertion 


Masonry 
| STAR EXPANSION BOLT CO. 


WASHINGTON & CEDAR STS., NEW YORK 








Manufacturer of 
Mast Arms, 
ole and 


winging 
oods, 
ouse 
rackets 


and other s alties 
Fee New Britain | for ccaielion wort 


Catalogue and Prices Furnished on Application 























ALPHABETICAL INDEX.-—( Continued from page 58.) 


Ss 

DOHOit. We Rie co 5c e750% 0 5: 83 
Schwerdtle Stamp Co........... 59 
Shelby Electric Co............ 34,35 
Siggers & Siggers............ seco he 
Simplex Electrical Co........ .. 1 
simplex Electric Heating Co .... 78 
Smith Company, S. Morgan...... 58 
Solar Hlectrie ©0-<.. 0.5 a. ssses.< 5 
Souther Ms oo: s/n ccesis <3 28 

Sprague ElectricCo.. ....... -. 68 


Standard Asphalt & Rubber C On... “84 
Standard Electrical Mfg. Co 

Standard Paint Co ....... ...... 28 
Standard Underground Cable Co. 1 


Standard Varnish Works. ........ 68 
Stanley & Patterson ....... ..... 110 
Stanton, Le Roy W....0256 080.0% 83 
Star Expansion Bolt Co.......... 59 
Sterling Electrical Mfg. Co.. .... 

SCOVOR. DEMON Peas occ ctw seen: 83 


Sunbeam Incandescent Lamp Co.. 
Sundh Electric Co.............++ 102 
a 
Technical Press Association...... 22 
Triumph Electric Co............-. 97 
Trumbull Electric Mfg. Co. ..... 7 
U 

Universal Electric Stage Light- 

IOAN tent ee taaceina. 58 

Vv 

Van Nostrand Company, D. ..... 46 
Ww 

Wagner Electric Mfg. Co...... 104,105 

Wakefield Brass Co., F. W....... 65 

Whattedis ss cccccessceccceeees. Sc: 77 

War Department........ anata 

Ward Leonard Elec. Co.......... 61 

Warren Electric Mfg. Co......... 99 


(Continued on page 62.) 


Ww 


Waterbury Company............ 55 
Western Electric Co.. eee Per 
Westinghouse Electric & Yann. 


facturing Co... . 108,109 
Westinghouse low 1 en 
_ Westinghouse Machine Co.... .. 109 
Weston Elec. Inst.Co..........26,27,68 
White & Ca, J. Qicccscccccc.:- 83 
Whitney Electrical Inst. Co...... 55 
Willard Storage Battery Co.. .... 58 
Wire & Telephone Co. of America. 1 
Woodward Governor Co.. roe: 


Wyckoff Pipe & Creosoting Co. .. 68 


Y 

Yost Electric Mfg. Co......... 86 
Zz 

Zoar Storage Battery Co.......... 16 

















# SAMSON TURBINE -* 








To insure close speed regulation in a turbine it is necessary to have a 
gate which is easily operated. The gates on our SAMSON TURBINES 
are balanced and conseqvently moved with the greatest ease. 











JAMES LEFFEL & CO., 


SPRINGFIELD, OHIO, U.S. A. ;., 


No 309 Lagonda Street 
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Line Up on the ALLEN Line 














a 








' THE ALLEN of the ALLEN Line 


The ORIGINAL Soldering Stick 


The Money-Back- eee Kind 











It has 
The z 
Allen 

Spot 4 














THE ALLEN 
oldering Stick. 


P Mon-Corrosive, Convenient and Effective. 
Sa Substitute for Resin, Acids and 
Soldering Salts. 
— Ss VOR BALE BY = SS 
EVERY FIRST-CLASS ELECTRICAL 
Die tae HOUSE 
Mobiine eat “ALLEN a yeptaliet 3 STICK OR 
a = jee and you're iusisting upon the Best. “GET 
Bie imoney tack Hf youre uot aati ialied. ait: 













Contains no acid ~ nor corrosive 


s1oe ee atick =| The SUN of the ALLEN Line 


(srs WARE SO 20> 








OBMOTI SINSAVe 





NATIV SHL 





A DIRECTIONS:—Heat Lager rab Vy» with Allen 
Svidenng Stick, and apply ol 


oe) 
oS 
= 
i] 
= 
= 
=z 
= 
an 
= 
ee 
oo 
= 


(Parenrs Aiscowed) . 


= RM AND-LASTING JOINT. 
ws XO ATID, SABES IO ga CRITE POUL E NOP PLEASED 











KS ARE OFFICIALLY APPROVED BY 
aoe asp DF ELECTRICAL UNDERWRITERS. 










10c. the stick | 
$1.00 the dozen { The SAMSON of the ALLEN Line 


You can now do high-grade soldering with a low-priced 
Soldering Stick of the ALLEN Line 






20c. the stick | 
$2.00 the dozen | The ALLEN 


THERE IS NO DIFFERENCE in the grade—only in the package 

THERE have been so many demands from our trade for a 7 liable, low-p iced Soldering Stick to take the place of the numerous imitations floud- 
ing the market that we have decided to heed the call by bringing out the SUN and SAMSON. We can afford to sell them cheaper The package 
enables us to doit. Butthey’re ALLEN grade. The ALLEN-SPOT guarantees this. 


| | ALLEN-FLUX 


We measured the ‘‘resistance” TWO TESTS We took three fine copper wires, 
of two pieces of .o4 wire, a foot cut them in two and resoldered 
long, fluxed with muriatic acid. By a corrected them. We used muriatic acid, the ‘‘next- 
Wheatstone bridge the resistance measured 4 best” flux, and ALLEN-Flux as fluxes, 
ohms. We broke these wires apart—resoldered and the same amount of solder. We 
them with ALLEN-FLUX—and the same bridge then suspended these wires support- 


































































EVE. CONVENIENT AND EFFES registered ing weights of different sizes. The 
Fev, Acite and Soldering Selte, Far All Bei a resistance stress each joint withstood is noted 
of only .or3 in the following table : 


of anohm! Re- 
soldered with 
**next-best” flux, 
ALLEN-FLUX 
showed a gain per 
joint of .0029 ohm ! 
Imagine the current : ' 
mL mang att ‘ ‘ “A saved on the Monad- Interesting ! 

emedcan csi Weis y — gone oo Don’t yuu want 
F s or the Singer Bul-ding o 5 : ? 
: : : New York. Lost current the dest results : 
means lost (light-and-power) dollars for some one. Better investigate, A postal does it—doit now. 


Wire broke 

at Ibs. stress 

Muriatic-acid joint, 100 lbs. 
‘*Next-Best” Flux, 142 Ibs. 
ALLEN-Flux Joint, 204 lbs. 





Nieto ALLEN Paste. It’s cleaner, baa 
“heaper than the prefered kind, 















2-ounce size - - . - 15c. the can; $1.35 the dozen — ? 

1-2-pound size - - - - 45e. the can; 5.00 the dozen 1-2-pound size - . - - - - 30c. the bottle 
1-pound size - - - - 80c. the can; 9.00 the dozen 1-pound size - - - - - - 40c. the boitle 
5-pound size . - - - $3.25 the can 5-pound size ° = ‘ = 4 - $2.00 the bottle 

















. . a ‘As for tu } at my 
“ALLEN’S" commaators is, ALLEN COMMUTATOR LUBRICANT, s's"°° ¢:.". 
is a pretty, brave gloss on them and they're as smoothas silk. I never ous sandpaper ‘ 


h and 2 F: : no 
COMMUTATOR s|0 f them an positively no wear has taken place, either on brushes or commutator hy 


=} 


sparking or heating. In fact, I am satisfied it is the dest on the market, and shi 
continue to use it.” 





—D. L. FAGNAN, CHIEF ENGINEER, CLEVELAND, OHIO. 





35c. the stick, $3.50 the dozen 





DEALERS! —s the above interest vow? Add to it that ALLEN products have been on the market for over fifteen years and 
are being used to-diy by the same gg who used them when they were first launched and in increasing quantities; that 
ALLEN products are recognized as standard by the U. S. Government as well as by the general public; that ALLEN products are officially 
approved by the National Board of Fire Underwriters ; ‘Bes ALLEN products are widely and persistently advertised; and you will, no doubt, 


LINE UP ON THE ALLEN LINE 





We have a bang-up proposition for you. Big discounts. 
Write us about it—right away! 


L. B. ALLEN COMPANY, Inc. 


1335 COLUMBIA AVENUE, CHICAGO, U. S. A. 
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Your opportunities for 1907 
are gone—your opportunity 
for 1908 is HERE!! 

Start the new year right by 
using 


LACK 
ENAMELED 


WIRE 


We furnish it in any quantities 
in the standard sizes, and guar- 
antee prompt delivery. It has 
a higher insulation resistance 
than either silk or cotton and 
is not affected by moisture. 
You can put more turns of 
Black Enameled Wire in a 
given winding space; besides 
many other advantages. 














Send for our ‘‘ Black Enameled 
Wire Booklet B’’ and let us 
quote on your next order. 


A on \ 

7 pomr Fale | 

‘TTO visit OUR 
8IG EXHIBIT| 


AY THE 
THIRD ANNUAL 


- ‘A 
C ¥f see ye 


ys 
_~ ELECTRICAL SHOW ™ 
“10 BE WELD aT THE Ns 
ZCOLISEUM NN 


on 

aan 

13-25 | 
1906 / 
~ Jd 


) 

















You 
Press 
the 
Button 
It 
Does 
the 
Rest 


Order To-day 
All Sizes in Stock 





“CS” Type, 3 H. P., 110 volts. $40.00 list 

















Self-Starters for any motor-driven machinery, ‘no- 

voltage” release, automatic switch, and protective interlock pre- 

venting the closure of the automatic switch, except where all of 

the starting resistance of the rheostat is in series with the armature. 

| MISUSE IMPOSSIBLE | — | _—s MISTAKES IMPOSSIBLE |] 
Enclused, enameled, ventilated resistances. 

| SAVES TIME } | SAVES MONEY 


Just tel’ us the line voltage and the horse-power of your motor. 


WARD LEONARD ELECTRIC COMPANY, Bronxville, N. Y. 









































BEARDSLEE CHANDELIER 


MFG. CO. 
Clinton and Jackson Streets = = CHICAGO 


Originators, Designers and 
Manufacturers of 


FINE 


LIGHTING FIXTURES 


In addition to regular prices, 
our catalogs contain prices of 
fixtures COMPLETE, a plan ORIGI- 
NATED by Beardslee and known 
everywhere as the Beardslee Sys- 
tem; convenient for you. Use it. 

CATALOG No. 15 
Is a large catalog containing 
Electric Fixtures only. 
CATALOG No. 14 
Is a large and very complete book 
containing Combination and Gas 
Fixtures. 


CATALOG No. 13 
Contains Gas Fixtures only in complete variety. 
CATALOG “S” 
Is a small catalog containing Electric Combination and Gas 
Fixtures, carried in stock for immediate shipment. 





All above catalogs are our latest issue and seat to dealers prepaid 


USE OUR CATALOGS AND THEY WILL GET BUSINESS FOR YOU 
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Where there is no neces- 
sity for the use of concrete 
as a protective medium 


Orangeburg 
Fibre 
Conduit 


of the sleeve-joint and screw 
types offers a style particularly 
adapted to use in_ private 
grounds, parks, parkways and 
millyards, or wherever there is 
no probability of future dis- 
turbance from excavation, 
Very high insulation and ex- 
treme lightness (6 pounds to 
a 3-inch 5-foot length) make 
Orangeburg Fibre Conduit un- 
rivaled for durability, ease and 
cheapness of installation. Its 
joints are water-tight. 
Conduit 


has been used by the Telluride 


Orangeburg Fibre 


Power Company, at Provo, 
Utah, to carry 40,000- volt 
transmission cables. Experi- 


ments at the Engineering De- 
Columbia Uni- 
that its 


partment of 


versity have shown 
breakdown voltage largely ex- 
ceeds 23,000 volts, alternating. 

Orangeburg Fibre Conduit 


will last indefinitely under- 


ground. Owing to its high 
insulating qualities no trouble 
is experienced with stray elec- 
trical currents. Sections of an 
underground system, installed 
without concrete in 1895, were 
at Bloomfield Park, 


New Jersey, on July 28, 1904. 


dug up 
The conduit was found in as 
good condition as the day it 
was taid, no deterioration what- 
ever having taken place. 

Write fer *‘The Conduit Book” 
The Fibre Conduit Company 
Main Office and Works: Orangeburg, N.Y. 

Chicago Office: 1760 Monadnock Bldg. 
Pierson, Roeding & Co., San Francisco. Cal., 


Los Angeles, C'al., Seattle, Washington. 
McClary-Jemlson Co., Birmingham, Ala 
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H. H&M. MOULDING 
« BRANCH BLOCKS 


Manufactured in Six Styles 

APPROVED BY 
Underwriters Na- 
tional “Electric As- 
sociation for both 
moulding and cleat 
work. For sale by 
jobbers. Write to- 
day for catalogue 
and prices. 


THE ELM CITY 
ENGINEERING CO. 


61 Orange Street, 
NEW HAVEN, CONN. 


AGEncIES—New York, E. B. Latham & Co.; 
Philadelphia, Frank Hi. Stewart Electric 
Co.; Boston, Pettingill-Andrews Co.; Pitts- 
burg, Doubleday-Hill Electric Co.; New 
Orleans, S. J. Stewart; Erner & Hopkins 
Co., Columbus, Ohio. 














+ ss. 
INCANDESCENT LAMP 
REPLACER and CLEANER 


HANDLES THEM AT ANY 
HEIQHT OR ANQLE 
FRANK W. MORSE 
514 ATLANTIO AVENUE 
BOSTON, MAS8&. 











“" AMERICAN ” 
STORAGE GELLS ARE THE BEST 


Send for Descriptive Catalogue 
AMERICAN BATTERY COMPANY 
173 So. Clinton St., Chicago, Ill. 
ESTABLISHED 1889 








ee See C-22 


Something Electrical for Everybody 
FREE—SEND FOR IT 
Manhattan Electrical Supply Co. 


NEW YORK CHICAGO 
17 Park Place 188 Fifth Avenue 





See our exhibit at the Elec’l Show, Chicago, Jan. 13-25,1908 








BUFFALO, N. Y. 


THE NIAGARA HOTEL 


American Plan, $3.00 a day 
and upwards. 
Away from the city’s noise and smoke. 














The most comfortable hotel in Buffalo. 


Beautiful Palm Garden Large, airy 
rooms, with Bath. Two blocks from Lake 
Erie and Niagara River. Niagara Falls 
e ectric cars one minute from the door. 

Wire at our expense. or write for res- 
ervations and carriage will meet you and 
take you to hotel free of charge. Six 
minutes from down-town. 


Reduced rates to Tourists, Professional 
and Traveling Men. 
SPAULDING HOTEL CO. 


Mrs. C. J. et 
Cc. A. SPAULDING 


PORTER AVE. AND 7rn ST. 


Props. 














CLASSIFIED INDEX—(Oontinued from page 59) 


ADJUSTERS: 
Morse, Frank W. 


ArRk-CoMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co. 
ALARMS, BURGLAR 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co 


ALARMS, HieH AND Low 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co 

ALARMS, Fire 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 

ALTERNATORS 
Allis-Chalmers Co. 

Crocker-W hecler Co. 

Fort Wayne Electric Works 
General Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 

ANCHORS, Guy 
Doubleday-Hill Electric Co 
Wyckoff Pipe & Creosoting Co. 

ANNUNCIATORS 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
Western Electric Co. 

ARCHITECTURAL ENGINEERS 
Dodge & Day 


ASBEsTos PRopUcTSs 
Johns-Manville Co., H. W 

ATTACHMENT PLUGS 
Electric Goods Mfg. Co. 
Hubbell Inc., Harvey 


BATTERIES, PRIMARY. 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Edison Mfg. Co. 
Electric Goods Mfg. Co. 
Electric Motor & Equipment Co 
Holtzer-Cabot Electric Co. 
Lawrence Electric Co., F. D 
Leclanche Battery Co. 
Manhattan Electrical Supply Co 

BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co 
Electric Storage Battery Co. 
General Storage Battery Co 
Gould Storage Battery Co. 
National Battery Co. 
Willard Storage Battery Co 
Zoar Storage Battery Co. 

BELLS 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co 
Ostrander & Co., W. R. 
Partrick, Carter ’& Wilkins Co 


BELT DRESSING 

Dixon Crucible Co., Josepb 
BENDERS, CONDUIT 

Fibre Conduit Co. 
BLOWERS 

Emerson Electric Mfg. Co 

Green Fuel Economizer Co. 
BorLERSs 

Babcock & Wilcox Co., The 

Morgan Smith Co., 8. 

Westinghouse, Church, Kerr & Co 


Bouts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Booxs, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 

BoosTERSs 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Western Electric Co. 

BRIDGES 
American Bridge Co. 


BRIDLE Rines 
Star Expansion Bolt Co. 


(Continued on page 63) 
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BrusHES, DyNAMO 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Go. 
BusHINGSs 
Bossert Electric Construction Go, 
Federal Electric Co. 
CABLE CoMPOUNDS 
Massachusetts Chemical Cv. 
CaBLE HANGERS 
Standard Underground Calle (io 
Star Expansion Bolt Co. 
CaBLE MACHINERY 
Aiton Machine Co. 


CABLING MACHINES 
New England Butt Co 
Car Heaters, ELEecrric 
Simplex Electric Heating Cv 
CARBONS 
Frorup & Co., L. E. 
National Carbon Co 
Reisinger, Hugo 
CASTINGS 
New England Butt Co. 
Phosphor-Bronze Smelting ( Aid 
Crrculit-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Daubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mi. (uo 
CLEANERS, er Lars 
= Frank 
CLEAT 
Blake Signal & Mfg. Co. 


CLIMBERS 
Klein & Sons, Mathias 
CLUSTERS 
Benjamin Electric Mfg. Co. 
Dale Co. 
Federal Electric Co. 
Holophane Co. 
Hubbell, Harvey 
CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
Coat Mintinc MACHINERY ( 
Allis-Chalmers Co, 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. (« 
Corts, INDUCTION 
Electric Goods Mfg. Co. 
W. R. Ostrander & Co. 
CoLor CAPS 
Solar Electric Co. , 
CoMMUTATOR LUBRICANT | 
Dixon Crucible Co., Jos 
CONDENSERS, ELECTRIC 
Marshall, William 
CONDENSERS, STEAM 
Allis-Chalmers Co. 
ConDvITSs 
American Circular Loom Co 
American Vitrified Conduit ( 
Camp Co., H. B. 
Doubleday-Hill Electric Co 
Fibre Conduit Co. 
Gilpin, V. C. 
Johns-Manville Co., H. W. 
National Conduit & Cable Co 
National Metal Molding Co. 
Sprague Electric Co. 
Wyckoff Pipe & Creosoting ( 
ConpDuit BoxkEs 
Marshall Electric Mfg. Co. 
Conpuit Kops 
Doubleday-Hill Electric «+ 
ConbDUIT SYSTEMS 
Gest, G. M. 
CONSTRUCTION 
New England Engineering © 
White & Co., J. G. : 
ConsTRUCTION SUPPLIES 
Barron & Co., Jas. S. 
Brady, T. H. 
Tilinois Electric Co. 
CoNTROLLERS 
Allis-Chalmers Co. 
Bullock Electric Mfg. Co. ; 
Crocker-Wheeler Co. 
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Hart Switches 


are made by the most expert switch manufacturers in the trade—men 
who have spent their lives in the business, and who are entirely familiar 
with and suggesting the progressive ideas for improvement. 


THE RESULT is the BEST SWITCH that money and skill can produce. 


OUR PRICES ARE RIGHT. 





92 Capitol Avenue, 











Hartford, Conn. 


—[ 








ODPD PP 




















CONTROLLERS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co 
Simplex Electric Heating Co. 


Sundh Eiectrie Co. 

Ward Leosard Electric Co. 
CorD AND RoPE 

Belden Manufacturing Co. 


Samson Cordage Works 
Corp AD.iUSTERS 

Morse, Frank W. 
CrEosote=D LUMBER 

Wycko!l Pipe & Creosoting Co. 
CRANE Motors 

Crocker- Wheeler Co. 

Western Electric Co. 
Cross-AnMs, BRACKETS, PINS, TIES 

CiiiseRs, Ere, 

Brady, T. H. 

Centra! Electric Co. 

Doub!eday-Hill Electric Co. 


Illinois Electric Co. 
Klein & Son, Mathias 
Morris (’o., Elmer P. 


Wyckoff Pipe & Creosoting Co. 
CuRRENT TAPS 

Electric Goods Mfg. Co. 

Hubbell, Harvey 
DIMMERS 

Cutler-Hammer Mfg. Co. 

Ward Leonard Electric Co. 
Direct Motor DrIvz FoR PLANERS 

The Electric Controller & Supply Co. 
Drarr DAMPERS 


Green Fuel Economizer Co. 
Drints 
Star Expansion Bolt Co 


DRYING MACHINERY 
Aiton Machine Co. 
Devine Co.. J. P. 
Green Fuel Economizer Co. 
Dynamos AND Motors 
Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
American Engine Co, 
Burke Electric Co, 
C&C Electric Co. 
Central Electric Co. 
Century Electric Co. 
Commonwealth-Edison Co. 


CLASSIFIED INDEX.— 


DYNAMOS AND Morors 
Crocker- Wheeler Co. 
Diehl Mfg Co 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Works 
Elwell-Parker Electric Co 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 
General Electric Co. 
Holtzer-Cabot Electric Co. 
Jeffrey Mfg. Co. 
Novelty Electric Co. 
Sprague Electric Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co 
Warren Electric Mfg. Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
ELEcTRIC ARC WELDERS 


The Electric Controller & Supply Co. 


ELeEctric CooKING APPARATTS 
American Electric Heater Co. 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELECTRICAL DECORATIONS 
era Aevny Electric Co 
Electric Motor & Equipment Co 

ELectrRIC GaAs LIGHTING 
Electric Goods Mfg. Co. 

ELectric IRONS 
American Electr'c Heater Co. 
Barr Elec. Mfg. Co., W. J. 
Simplex Elec. Heating Co. 

ELEcTRIC LIGHTERS 
Stanley & Patterson 

ELEctTRIc LOCOMOTIVES 
General Electric Co. 

Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg Co. 

ELEctric SOLDERING IRONS 
American Electrical Heater Co. 
Barr Elec. Mfg. Co., W. J. 
Simplex Electric Heating Co. 

ELECTRICAL SUPPLIES 
Bates, Putnam A. 

Bunnell & Co., J. H. 
Central Electric Co. 
Commonwealth Edison Co. 
Crocker- Wheeler Co. 
Doubleday-Hill Electric Uo. 


(Continued from page 62.) 


ELECTRICAL SUPPLIES 
Electric Goods Mfg. Co. 
Electric ServiceSuppliesCo. 
Electric Motor & Equipment Co. 
General Electric Co. 
Illinois Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Manhattan Electrical Supply Co 
Novelty Electric Co. 
Paiste Co., H. T. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
Western Electric Co. 
Weston Electrical Instrument Co 
ELECTROMAGNETS 
Devine Co., J. P. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 
Enernzs, GAs AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Buckeye Engine Co. 
Marine Engine & Machine Co. 
Westinghouse Machine Co 
ENGINES, STEAM 
Allis-Chalmers Co. 
American Engine Co, 
Ball Engine Co. 
Buckeye Engine Co. 
Rochester Machine Tool Works 
Westinghouse Machine Co. 
ENGINEERS AND CONTRACTORS 
Ahin, C. E. F. 
American Bridge Co. 
Arnold Co., The 
Bates, Putnam A 
Byllesby & Co., H. M. 
Clement, Edward E. 


Hanchett, George T. 
Hickey Contracting Co. 
Humphrey, Henry H. 
Iron City Engineering Co. 


(Continued on page 67.) 





ENGINEERS AND CONTRACTORS 
Kelly Engineering Co., John P 
Kitfield, Edward H. 

Knowles, Edward R. 
Koester, Frank 

Lansingh, Van Rensselaer 
Lyndon, Lamar 

McMeen, Samuel G. 
Marshal], Albert J. 
Mershon, Ralph D. 
Miller, Kempster B. 

New England Engineering Co 
Reed, Warren B. 

Schott, W. H. 

Stanton, Le Roy W. 
Storer, Simon B. 

White & Co., J. G. 

Fans AND Fan Motors 
Central Electric Co. 

Century Electric Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co. 

Diehl Mfg. Co. 

Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Sprague Electric Co. 

Stanley & Patterson 

Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 

Fan Motor RESISTANCES 
Ward Leonard Electric Co. 

FEED-WATER HEATERS 
Green Fuel Economizer Co. 

FIBRE 
Fibre Conduit Co. 

FreLp Corl CUssIONS 
Massachusetts Chemical Co. 

FIXTURES (ELECTRIC) 

Dale Co. 

Federal Electric Co 

Illinois Electric Co. 

Morse, Frank W. 
Wakefield Brass Co., F. W. 


FLASHERS 
Electric Motor & Equipment Co 








ELECTRICAL REVIEW 


RECENTLY PUBLISHED 


12 Mo., Cloth, 290 Pages, Fully Illustrated, $2.50 Net 


Electric Railwvays 
Theoretically and Practically Treated 


BY 
SYDNEY W. ASHE, B.S., E.E. 


Consulting Electrical Engineer 
Department of Electrical Engineering, Polytechnic Institute of Brooklyn 
Late Instructor Electric Traction, Brooklyn Rapid Transit Co. 


J. D. K 


EILEY 


Assistant Electrical Engineer, N. Y. C. & H. R. R. R. 


The absence of a modern treatise on electric railways, embodying all the recent developments in electric traction, has encouraged the authors 
in the preparation of this book. Their aim has been to treat the subject exhaustively from the theoretical and practical side. Realizing the immensity 
of the traction field and the urgency of the demand for information on this subject, the authors have restricted their efforts in the present volume 
to the treatment of ROLLING STOCKH, and have added thereto a chapter, treating mathematically the speed time and power curves. [t is 
their intention, should the reception of this v: lume be encouraging, to follow it by succeeding volumes covering the entire field. Much information 
has been culled from the publications of engineering societies and other sources in an effort to include in the work the most modern of railroad 
data. This volume treats of both direct and alternating current apparatus, is profusely illustrated, and is restricted entirely to American Railway 


CONTENTS 


Practice. 


UNITS—CURVE PLOTTING—INSTRUMENTS 
Units. Slide Rule. Planimeter. 


ANALYSIS OF TRAIN PERFORMANCE 
Speed-Time Curves. Acceleration. Deceleration. Effect of 
' Grades. Effect of Curves. Train Resistance. Example. 

Coasting. Braking. Energy of a Moving Train. 
Change of Gear or Voltage; Their Effect. Current 
Curve. Voltage Curve. Power Curve. Effective Cur- 


rent, or its Heating Value. Selection of Motor Equip- 
ment. Plotting of Theoretical Speed-Time Curve. 
Examples. 


TRAIN RECORDING AND INDICATING INSTRUMENTS 


Keiley Testing Apparatus. Mercury Accelerometer. Shel- 
don’s Accelerometer. G. E. Recording Ammeter. Dyna- 
mometer Car. 


DIRECT CURRENT SERIES RAILWAY MOTOR 


Theory. Armature. Core. Armature Windings. Com- 
mutator. Field Magnets and Field Frame. Brushes 
and Brush Holder. E. M. F. Generated. Counter E. 
M. F., Torque of Armature. Speed Variation. Sus- 
pension of Motors. Box Frame Type of Motor. G. E. 
66 Series Railway Motor. Westinghouse No. 56 Rail- 
way Motor. Gearless Motor. 


ALTERNATING CURRENT SINGLE PHASE MOTORS 
Alternating Current Single Phase Motors; Theory, Phenom- 
ena. Straight Series A. C. Motor. Transformer Series. 
Repulsion Motor. Lamme Single Phase Motor. 


TYPES OF CONTROL AND THEIR OPERATION 
Function of a Controller. Types of Control. Mutliple Unit 
System of Control. Sprague G. E. Type M Control; 
Contactor. G. E. No. C. 6 Controller. Reverser. Oper- 
ation of Type M Control. Hand Control; G. E. K. 10 
Control; Circuits of K 10 Control. Automatic Control ; 
G. E. Automatic Control. Westinghouse Multiple Train 
Control; Circuit Breaker, Reverse Magnets. Westing- 
house Controller with Operating Head. Operating Cyl- 
inder. Operating Magnet. Multiple Control Switch 


Circuits. Westinghouse Standard Untt Switch Control 
System; Switch Group; Reverse Switch Controller. 
Limit Switch. Storage Battery. Car Connectors. 
Circuit-Breaker Trip. Line Relay. Operation of Unit 
Switch Group; Operation of Low Voltage Magnet Cir- 
cuits. Sprague General Electric Automatic Relay Train 
Control; The Standard Bridge System; Operation of 
G. E. Bridge Control. Description of G. E. Bridge Con- 
trol. Alternating Current Control. Controller Troubles. 


CAR BODIES 
Seats. Doors. Weight of Cars. Heaters. Lighting. Fire- 
proof Cars. 


TRUCKS 


Trucks. Equalizer Bar Truck, Master Car-Builders’ Type. 
Gears. Brake Rigging. Side Bearings. Motor Sus- 
pension. 


BRAKES AND BRAKING 
Fundamental Principles. Car Body and Trucks. Brake 
Testing. Types of Brake Apparatus in Common Use 
with Electric Cars; Hand Brake; Track Brakes; Power 
Brakes ; Momentum or Friction Brake; Air Brakes; ‘The 
Electric Brake. 


ELECTRIC LOCOMOTIVES 
Mining Locomotives: Westinghouse-Baldwin Mining Loco- 
motive. General Electric Mining Locomotive. Trunk 
Inne Service N. Y. C. & H. R. R. R. Electric Loco- 
motive; Motor Equipment; Control System; Perform- 
ance. Industrial Locomotives. Switching Locomotives. 


ELECTRICAL MEASUREMENTS 

Measurement of Resistance. Insulation Test. Calibration of 
a Voltmeter-Potentiometer Method. Calibration of an 
Ammeter; Thompson Recording Wattmeter. Oalibration 
of T. R. Wattmeter. Electrolysis. Test of Current 
Flow in Pipes or Return Circuit. Bond Testing. ‘est 

of Heating Capacity of Motor. 

INDEX. 


BLECTRICAL REVIEW 


13 PARK ROW, NEW YORK 








Vol. 52—No, 9 














[ 1903 
January 11, 1/05 


ee ee ee ae a ar ae ae ae ae ss 





» 
a ee cr 


ELECTRICAL REVIEW 


Somers New 


SEE TYPE L AND TYPE H 


Typ: 


B, C and D—10 to 50 Amp. 


L—Capacity 75 to 300 Amp. 


HARTF ORD TIME SWITCH CO 




















TIME 


SWITCHES 


For 250 Volts 
to 2500 Volts 


SOLENOID CONTROL 


OVER 50 AMP. 











Type H-15 Amp., 2500 
Volts, Opening Oil Switch 


THROW ON AND OFF—ONLY WEEKLY WINDING REQUIRED 


WRITE 


FOR QUOTATION §S 


101 WARREN STREET 


°9 NE W 


¥OR & Gis ¥ 


Think of It! 


1836 FIXTURES 


CAN BE MADE WITH SIX STEMS AND 
SEVENTEEN ARMS—BRACKETS TO MATCH 


WAKEFIELD FIXTURES 


ARE TIME SAVERS LABOR SAVERS 
AND MONEY SAVERS 


A ONE, TWO, THREE OR FIVE LIGHT IN ONE STEM 











increase Your Revenue — Decrease Your Investment 





Write us for the ins and outs of Wakefield fixtures. Write for Catalog No.5 


THE F.W. WAKEFIELD BRASS CO., manuractTurERS 


VERMILION, OHIO, U.S.A. 








THIS SHOULD BE 
WORTH CONSIDER- 
ING by every dealer. 
It enables him to have 
endless variety wiin=- 
out taking up any 
storeroom. Can be 
changed instantly, 
easy to wire, has no 
inner iron body and 
has an exposed outlet. 


65 
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General Electric Company 











Lightning Arresters 








Relieve electrical systems from excessive 
voltages incident to lightning dis- 
charges, line surges, and other line dis= 
turbances. 
arresters are the result of the most 
thorough, scientific and practical in- 
vestigation of high-voltage phenomena 
ever undertaken, and arresters have 
been standardized for all conditions 
ordinarily arising in the commercial 
operation of lighting and power sys- 
tems. 

If you will state your conditions the Gen- 
eral Electric Company stands ready to 
offer you the assistance of its engi- 
neers, who will advise you the best 
type of arrester to be used on your 
system. 

Large stocks of standard arresters are car- 
ried to meet all ordinary conditions, 
and ample manufacturing facilities per= 
mit the prompt shipment of special 
arresters to meet unusual conditions. 





New York Office Principal Office Sales Offices 
44 Broad St. SCHENECTADY, N. Y._ in all large cities 
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DESIGNERS and 
P,UILDERS 


OF ALL CLASSES OF 


METALLIC 
STRUCTURES 








American 
Bridge Company 
of New York 


General Offices: 42 BROADWAY, New York, N. Y. 








BRANCH OFFICES IN THE FOLLOWING CITIES: 


“ CANDLER BUILDING 
CONTINENTAL TRUST BUILDING 
: 89 STATE STREET 

ELLICOTT SQUARE BUILDING 
COMMERCIAL NAT’L BK. BLDG. 
UNION TRUST BUILDING 


STLANTA, GA. _. 
BALTIMORE, MD. 
SOSTON, MASS. 
BUFFALO, N. Y. 
HICAGO, ILL. 
SINCINNATI, OHIO 


CLEVELAND, OHIO 
»)ENVER, COLO. 

~.AST BERLIN, CONN. 
KANSAS CITY, MO. 
MILWAUKEE, WIS. 
MINNEAPOLIS, MINN. 


ROCKEFELLER BUILDING 
EQUITABLE BUILDING 
BRIDGE BLOCK 


POSTAL TELEGRAPH BUILDING 


17th ST. and ST. PAUL AVE. 
7th AVE. and 2d ST. 


NEW ORLEANS, LA. 
NEW YORK,N.Y. . 
PHILADELPHIA, PA. 
PITTSBURG, PA. 
PORTLAND, MAINE 
RICHMOND, VA. 
ROCHESTER, N. Y. - 
SALT LAKE CITY, UTAH. 
SAN FRANCISCO, CAL. 
SEATTLE, WASH. 

ST. LOUIS, MO. 
SYRACUSE, N. Y 


: PENNSYLVANIA BUILDING 


; 291 ST. JOHN STREET 
MUTUAL ASSURANCE BUILDING 


. CROCKER BUILDING 


HENNEN BUILDING 
42 BROADWAY 


FRICK BUILDING 
POWERS BLOCK 
DOOLEY BLOCK 

ALASKA BUILDING 


CHEMICAL BUILDING 
KIRK BUILDING 




















FLEXIBI.® COUPLINGS FOR SHAFTS 
The Electric Controller & Supply Co. 
Friction TAPE 
Dunton Co., M. W. 
Johns lanville Co., H. W. 
Massachusetts Chemic: al Co. 
Standard Paint Co. 
FUEL cONOMIZERS 
Green “uel Economizer Co. 
FusEs 


Chase-Shawmut Co. 

Chicayo Fuse Wire & Mfg. Co 
D& W Fuse Co. 

General Electric Co. 
Johns-Manville Co., H. W. 


Lawrence Electric Co., F. D. 
Sachs Co., The 
Fuse Wire 
Chic Fuse Wire Mfg. Co. 
GEARS 
New Process Raw Hide Co. 
GENEH \ TORS 
§ All's-Chalmers Co. 
( Bullock Electric Mfg. Co. 
American Engine Co. 
C& © Electric Co. 
Crocxer-W heeler Co. 
Triumph Electric Co. 
Warren Electric Mfg. Co. 


Western Electric Co. 

GLOBrs, SHADES, Erc 
Fostoria Glass Specialty Co. 
Hol. phane Co. 
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AypDRAULIC MACHINERY 


Aiton Machine Co. 
Allis-Chalmers Co. 


IMPREGNATING APPARATUS 


Devine Co., 
Mitchell, W. E. G. 


[MPREGNATING CoMPOUND 


Mitchell, W. E. G 


INDUCTION COoILs 
- Roentgen Mfg. Co. 
INNER GLOBES 


Fostoria Glass Specialty Co. 
Macbeth-Evans Glass Co 
Phenix Glass Co. 


INSTRUMENTS 


Atwater-Kent Mfg. Co. 
Bristol Co. 
Bristol, Wm. H. 


Connecticut Telephone & Electric Co. 


Cutter Electrical Mfg. Co. 
Dongan Instrument Co. 


INSULATING PAINTS 


Standard Paint Co. 
Standard Varnish Co 


INSULATORS ANP INSULATINGMATERIAL 


American Vulcanized Fibre Co. 
Doubleday-Hill Electric Co. 
Dunton Co., M. W. 

Elm City Engineering Co. 
General Electric Co. 
Hemingray Glass Co 
Johns-Manville Co., H. W. 
Lima Insulator Co. 

Locke Insulator Mfg. Co. 
Massachusetts Chemical Co. 
Mitchell, W. E. G. 

Okonite Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Standard Varnish Co. 


[RIDIO PLATINUM, WIRE AND SHEET 


Baker & Co., Inc. 


LAMPS, 


INCANDESCENT 

Brilliant Electric Co. 

Bryan Marsh Co. 

Buckeye Electric Co. 

Centra! Electric Co. 
Commonwealth Edison Co. 
Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Doubleday-Hill Electric Co. 
Downward Light Electric Co. 
Economy Electric Co. 
Efandam Co. 

Electrical Accessaries Co. 

Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co. 

General Incandescent Lamp Co. 
Germania Electric Lamp Co. 
Illinois Electric Co. 

Monarch Electric Mfg. Co. 


New York & Ohio Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electric Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 
Lirtine MAGNETS 
The Electric Controller & Supply Co 
LIGHTNING ARRESTERS 
D & W Fuse Co. 
Electric Service Supplies Co. 


[Ron CASTINGS 
Aiton Machine Co. 
Irons, ELECTRIC 
American Electrical Heater Co. 
Barr Elec. Mfg. Co., W. J. 
JUNCTION BOXES 
Bossert Electric Construction Co 
D & W Fuse Co. 
LAMP ADJUSTERS 
Morse, Frank W. 
LAMP GUARDS 
Hubbell, Harvey 
Morse, Frank W. 
LAMP-MAKING MACHINERY 


Doubleday-Hill Electric Co 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. 

Fort Wayne Electric Works 
General Electric Co. 
Johns-Manville Co., H. W. 
Keystone Electrical Instrument Co 
Leeds & Northrup Co. 

Machado & Roller 

Pignolet, Louis M. 

Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric Co. 

Weston Electrical Instrument Co. 


Phoenix Qlass Co. 
GRAPHITE 
Dixon Crucible Co., Jos. 


HEATING 
An 


Jol yidt 


rican Electrical woes Co 
Bari E ilectric Mfg. Co., 
Green Fuel Economizer Ci 0. 
s-Manville Co , H. W. 

Simple x Electric Heater Co. 

Ward Leonard Electric Co. 
HEATING 

ANCES 

Grecn Fuel Feonomizer Co. 
Horstinc MACHINERY 

Allis-Chalmers Co. 

Brown Hoisting Machinery Co. 

Jeffrey Mfg. Co. 


INSULATING CEMENTS 
Massachusetts Chemical Co. 
Mitchell, W. E. G. 

INSULATING CLOTHS 
Massachusetts Chemical Co. 

W.J. INSULATING COMPOUNDS 
Electric Cable Co. 

Green Insulation Co. 
Massachusetts Chemical Co. 
Mitchell, W. E. G. 
Standard Varnish Co. 

[INSULATING MACHINERY 
Aiton Machine Co. 
American Insulatin 
New England Butt 

INSULATING PAINTS 
Devoe & Co., F. W. 
Massachusetts Chemical Co. 


APPARATUS 


AND VENTILATING APPLI- 


Machinery Co. 


Dwyer Machine Co. 
Fahn & McJunkin 


Lamps, ARC 


Adams- Bagnall Electric Co. 
Alexander “Electric & Mfg. Co., F. 
Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 
General Electric Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 


Lamps, DECORATIVE 


Central Electric Co. 
General Electric Co. 


Lamps, INCANDESCENT 


Anchor Lamp Co. 

Banner Electric Co. 

Bay State Lamp Co 

Boston Incandescent Lamp Co. 


(Continued on page 80) 


General Electric Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co 


LigHTING PLANTS 


Allis-Chalmers Co. 

Crocker- Wheeler Co. 
Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 
General Electric Co. 

Stanley & Patterson 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LINE MATERIAL 


Johns-Manville Co., H. W. 
Klein, Mathias & Son 


Locomotives, ELECTRIC 


Jeffrey Mfg. Co. 
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Office: Stamford, Conn. Works: Portsmouth, Va. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY 
WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES 


Millions of feet in use. Cheapest to lay 
CREOSOTED CROSSARMS, POLES, AND LUMBER 





BATTERY WAX 


For Dry Batteries and Storage Batteries 
W. E. G. MITCHELL, 86 Maiden Lane, N. Y. City 


We also manufacture Sealing Cements in all colors. 2 














prague Electric (ompany 














FLEXIBLE STEEL CONDUIT 


solves the problem of rendering an uninsulated plain metal 
conduit thoroughly reliable, safe, and in all respects a 
satisfactory protecting channel for insulated wires. The 
inner and outer surfaces are smooth and free from burrs, 
and being galvanized are rustproof. It is specified by 
the leading architects and contractors. 














Apartment House. New York City, equipped with | 
Sprague Electric Company’s Conduit 


General Offices: 527-531 West 34th Street, New York 


BRANCH OFFICES IN PRINCIPAL CITIES 











resistance wires to specifications; protective 
fuses for small currents; ignition fuses for tor- 


& 
pedo and mining operations ; special forms for 
7 wireless telegraphy ; all forms of electrical 
contacts. 
BAKER & COMPANY, Inc. 
C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 


408-414 N. J. R. R. Avenue, NEWARK, N. J. New York Office: 120 Liberty Street 














O be | Gl N A a Highest grade for electrical insulation and 


mechanical purposes. In sheets, tubes 
rods and special shapes. 


V U ae: A N IZ E D CATALOGUE AND SAMPLES ON APPLICATION 
FIBRE AMERIGAN VULCANIZED FIBRE 60. 


WILMINCTON, DEL. 

















ESTABLISHED 1754 
MANUFACTURERS OF 


F. W. 
INSULATING PAINTS, 
STATION PAINTS, 
INSULATING ano CAR 
& CO 














VARNISHES, 
101 Fulton St., New York 176 Randolph St., Chicago BRUSHES 
The latest and best Never becomes brittle. 
ans For Wiring Contractors. No disagreeable odor. 
Laboratories. Good Insulator. Ask your dea 
Dries quickly. if he doesn't handle It, send to us. 
STANDARD VARNISH WORES 


Chicago New York London 
Canadian Branch: International Varnish Company, Limited, Toronto, Canada 





Huspew. Arracument Ptues y 
NO WASTED CURRENT bin 
NO DELAY 
NO BOTHER 
NO TINKERING < P 
There’s the handy little cap— « o 
insert it in any of the 21 styles ¢ r ) 
of bases and your electrical 
apparatus is ready for business. = 5406 


HARVEY HUBBELL, Inc. 


BRIDGEPORT, CONN. 











ROoOsETTEs 
2-PIECE: FUSELESS: 250-VOLT 
A new line of small Rosettes. 

PAISTE ‘‘PONY’ — 
with the “K-W” method of fastening but made 
Fuseless for 250 volts. A free sample shows the in 
provements in Cap and Base design. Made «& 
‘** Paiste’ knows how to make Rosettes. 

H. T. PAISTE CO., Philadelphia, Pa. 

NEW YORK BOSTON CHICAGO 
THE LEADING SPECIALTY MANUFACTURERS 











o_Catalog No. 481 








[ 


Electrical PHOTOMETRIC TESTS 
Testing of 
Laboratories LIGHT SOURCES 


80th St. & East End Ave. 





NEW YORK and of 
some 8 Gommy-anoegiaee ILLUMINATION 











STANDARD, PORTABLE 
DIRECT-READING 





WESTO 


Millivoltmeters, 
Voltameters, Voltmeters, 
Ammeters, Milammeters, 
Ohmmeters, 

Portable Galvanometers, 
Ground Detectors and 
Circuit Testers 

Our Portable Instrumentsare 
recognized as THE STANDARD 
the world over. Our STATION 
VoLTMETERS AND AMMETERS 
are unsurpassed in point of 
extreme accuracy and lowest 
consumption of energy. 


WESTON ELECTRICAL INSTRUMENT CO. 
Main Office and Works: | Waverly Park, NEWARK, N. J. 


LONDON BRANCH—Audrey House, Ely Place, Holborn PARIS, FRANCE—E, H, Cadiot, 12 Rue St. Georges 
BERLIN—European Weston Electrical Instrument (o,, Ritterstrasse No, 88 New York Office, 74 Cortlandt Street 




















-~> 
~ 
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areas 


EALED proposals will be received by 
S the Board of Trustees for the Central 
Indiana Hospital for Insane, Indianapolis, 
Ind., until 10 o'clock a. m., February 


4th, 1908, for the installation of one ASSBU 
zenerator, direct connected 


direct-current 2 
to a steam unit (engine or turbine ), 


foundatio: s. steam connections, switch- yACUUM DRYING 
AND 


poard panel, with main switch and all 
necessary connections. 


Specifications for above work are on IMPRE GNATING 


file at the oftice of the Board of Trustees ABS OL UTE DRYNESS 

Seine APPARATUS NO OVERHEATING 
The Board of Trustees reserves the FOR NO FIRE HAZ 

right to reject any and all proposals. ARP 


TRANSFORMER FIELD OPERATIVE ECONOMY 
AND GREAT DURABILITY 


J. 0. 
amie Amaro cous BIB” BEVOE £03 


By order of the Board of Trustees. 








. ve 


A Licensed Incandescent Electric Lamp 
Company manufacturing only new — 
will give exclusive territory to result- 
bringing salesmen. 


Address No. 44, care 
ELECTRICAL REVIEW, 13 Park Row, N.Y. 














Salesman Wanted 
Wanrep: Salesman to travel Eastern KENT POCKET METERS THE FLECTRIC CABLE C0 Established 1774 


appre npr ayo pogo cable Are standard and most reliable. **Dead Beat” : 
for old-established firm. State age, ex- Accuracy Guaranteed 
re me — ano Volt-ammeters: 0-6 volts Manufacturers of 
reply to “Wire, care ULECTRICA . 0-30 amperes, $6.0u. 0-1 H H 
Revirw. New York. Sean cites Rubber Covered Wire Magnet Wire 
Bevoigs goo tisor' | | Weatherproof Wire Annunciator Wire STEEL 
volts, UU, - = 
Atwater Kent Voltax Feeder Cables Office Wire NI crete 
ao eee . or Tools es, Magne oe 
118 North Sixth Street Voltax Insulating Compound : . : 
also Crucible Sheet Steel 


PHILADELPHIA, PA. 

















WANTED 





Young business man who understands 

















bookkeeping, electrical construction and Voltax Protective Com ound 
supply business. One who can manage For Steel and Wer Wm. Jessop & Sons (Ltd.) 
ihe business referred. hie ADDRESSING ADVERTISERS, PLEASE ] Chief American Office 

Address No. 46, care MENTION THIS PAPER. NEW YORK OFFICE . 17 Battery Place 91 JOHN STREET, NEW YORK 
ELECTRICAL REVIEW, 13 Park Row, N. Y. CHICAGO OFFICE - Monadnock Block 


Manufactory, SHEFFIELD, ENG. 





BOSTON OFFICE - Old South Building 

















WANTED 






Good electrical man who understands C) 0) 
supply aud construction work to manage TRADEMARKS ; = 
business. Must be well recommended. AND COPYRIGHTS 
Be able to give bonds or take sume stock 







in company 


Send your business direct to Washington 
Address No. 48, care Saves time and insures better service 


PROGRAM CLO THE 
SS Bares 4 HOLTZER - CasoT 4 
eee ace 1) ExvectricCo. & 


ELECTRICAL REVIEW, 13 Park Row, N. Y 





PERSONAL AITTENTION 
GUARANTEED 




























FOR SALE 25 YEARS’ ACTIVE PRACTICE Designers and Builders 
Electrical supply and construction busi- i 
ness with Lelcgese epee yd shop SPECIALTY of Standard and Special Ul 
in connection, wholesale and retail. Good ‘“ © 
location. Good business. “Needs travel- baat —— - logue No. 207 os Electrical Apparatus (eS 
ing Man and contractor, Owner has other Others SEE) 
ae ae —"s his presence else- The Prentiss Clock Home Office and Factory = 
vhere ddress No. 50, car SLECT " e e . 
Review, 13 Park Row, Png Ya eeass Siggers & Siggers Improvement Co. BOSTON (Brookline), Mass. 

PATENT LAWYERS Hoa Aa aba tperyt Western Office,‘Chicago, III. 
Saite 20-25 WASHINGTON : 2 
National Union Bidg. D. C. 

















on @ oe=a 
GERMANIA ~tanes— 


OUTSHINE THEM ALL 
WRITE US FOR ESTIMATES 
Germania Electric Lamp Co. 
New YORK NeEwaRk, N. J. 
120 Liberty Street 420-422 Ogden Street 
AGENTS WANTED EVERYWHERE 


Manager Electric Plant, earning 
reasonable profits, to take small 


et Ea, || PATENTS 
02 Dearborn St., Chicago. PATENTS 


FOR SALE 



























































1¢ interest in Electric Light Plant, Save money and time 
earning $10,000.00 Net. Address E, by sending your : 
Care F. W. Lenuorr, :1 matters to me :: ELMER P. MORRIS COMPANY, 72 Trinity Place, New York 
52 Dearborn St., Chicago. Plain and ornamental iron and steel poles and brackets, high-tension pins, brackets and break-arms 
TRADE-MARKS complete equipments for the construction and operation of electric railways and high-tension lines. 
DESIGNS : 
SUBSCRIBE FOR THE COPYRIGHTS 
Inventive Age ~vwesnerey =i me Gee. 
enbenekae a tae E. S. DUVALL LAID UNDERGROUND EXPERT ELECTRICAL 
Seine: ieilin elit iat it * c SYSTEM MEANS CONDUIT CONTRACTOR 
7 ate 
week, and other useful information. Ad- Washington, D. - SUCCESSFUL 277 Broadway, N. Y. 
“ NTIVE AGE PUBLI Co., I 
National Union Bldg., Washington, DG See ae OPERATION Cincinnati, Ohio 
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THE NEW FOSTER 


Fifth Edition, Completely Revised and Enlarged 
4-3 of Old Matter Replaced by New, Up-to-Date Material 


Pocket size, flexible leather, 1100 pages, with innumerable diagrams, illustrations and tables. Price $5.00 
AR 


Electrical Engineer’s Pocketbook 
The Most Complete Book of its Kind Ever Published, Treating of the Latest and Best Practice in Electrical Engineering 


By HORATIO A. FOSTER 


Member Am. Inst. E. E., Member Am. Soc. M. E. 
(With the collaboration of eminent specialists) 


CONTENTS. Electrical Engineering Symbols, Electrical Engineering Units, Description of Instruments. 
Resistance Measurement. Measurement of oe. m. f. Measurement of Capacity. Measurement of 
Inductance. Measurement of Power on Alternating-Current Circuits. Tests with Voltmeter. Determination of 
Magnetic Properties of Iron and Steel. Determination of Wave Form of e. m. f. and Current. Conductors, Properties 
of. Conductors, Relation and Dimensions of, for Transmission of Electric Current. Transmission of Power. Switch- 
boards and Switching Devices. Cable Testing. Electromagnets. Dynamos and Motors. Static Transformers. Electric 
Lighting. Electric Railways. Storage Batteries Telegraph. Telephone. Electro-Chemisiry. Electro-Metallurgy. 
Electric Heating. Welding and Cooking. Electricity Meters. Lightning Arresters. Lightning Conductors. National 
Code Rules and Requirements. Miscellaneous Electrical Data. Automobiles. X-Rays. Wireless Telegraphy. Resonance. 
Certain Uses of Electricity in U. S. Army and Navy. Mechanical Section. Index. 


Electrical Review 
New York 








13 Park Row, 























STAY AT HOME 
AND LET YOUR 
VOICE TRAVEL 


You can 
accomplish more in 
a shorter space 

of time and at 
less cost 


BY TELEPHONE 


than you can 
accomplish in any 
other way 


NEW YORK 
TELEPHONE CO. 


15 DEY ST. NEW YORK 























The 


American 
Bell Telephone 
| Company, 


125 Milk Street. 


Boston, Mass. 





W. R. Ostrander & Co. 
22 Dey St., NEW YORK 
Manufacturers of 
Syenting Tubes, Whistles, 
Bells, Annunciators 
Electric 
Light 
Supplies 
Factory 
DeKalb Ave. 
Brooklyn 


Send for 
Catalogue 











ELECTRIC GONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specially 


709 Lexington Ave., New York 








WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 














ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 


“UNIT” 
ENAMEL 
RHEOSTATS 


Sasa 


The Simplex Elec» 
tric Heating Company 


CAMBRIDGEPORT, MASS. 
See our Exhibit at the Electrical Show 


Chicago, January 13-25, 190 
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UALITY APPARATUS 


This transmitter and this receiver 
are known to every telephone user 
from the Atlantic to the Pacific, 
and from the Lakes to the Gulf; 
they are the telephone instruments 
with which the most important’ busi- 


ness of the country is transacted. 





They are the 


STANDARD “BELL” TELEPHONES 


—which means experience in design and care in manufacture— 
in a word, guality. 

When we offer you Standard Bell Telephones we offer you 
these identical instruments: ¢e same design, the same manufacture, 
the same inspection and test, and consequently the same quality. 
Quality apparatus means reliability in service and economy in 
maintenance. 





We are always ready to furnish types of appa- 
ratus other than the Bell patterns to meet special 
requirements or preferences of our customers. 

This receiver with concealed binding posts 
is an example. While not adopted by the Bell 
companies, it is Standard Western Electric 
Company quality and is made with the same 
care as is exercised in the manufacture of all 
our equipment. 

CatTaLoGue of generally used apparatus sent 
on request. Special information gladly furnished. 


Western Electric Go. 


-Largest Manufacturers and Suppliers of all Ap- 
paratus and Equipment used in the Construction, 
Operation and Maintenance of Telephone Plants 


New York Pittsburg St. Paul Omaha San Francisco 
Philadelphia Cincinnati Des Moines Denver Los Angeles 
Atlanta Indianapolis St. Louis Salt Lake City 

Harrisburg Chicago Kansas City Seattle 


NorRTHERN E.ectric & MANUFACTURING Co., LTD. 
Montreal Winnipeg 


Use Address Nearest You 


SEE OUR EXHIBIT AT THE CHICAGO ELECTRICAL SHOW 





























IN STOCE 
Direct and Alternating Current Motors 


ANY CAPACITIES 


New Type J—Direct Current 
Manufactured : 


ARTHUR JONES COMPANY 


CHICAGO 
General Offices: (Old Colony Building) 293 Dearborn Street 


TELEPHONES: 


) Harrison, 4262 
i “1596 
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weEw YORK PHILADELPHIA 





Diehl 


MOTORS ror ALL USES 





MOTOR AND BLACKMEN 
EXHAUST WHEEL 


SEND FOR BULLETINS 


“Diehl Manufacturing © 


ELYIZABETIIPORT. New Jersey 


BRANCHES: 
BOSTON 


CHICAGO BALTIMORE 














MacuiInE TooLs AND MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
New England Butt Co 
MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 
MAGNETIC FRICTION BRAKES 
The Electric Controller & Supply Co 
MAGNETIC SOLENOIDS 
Cutler-Hamimer Mfg. Co. 
The Electric Controller & Supply Co. 
MAGNETIC SWITCH CONTROLLERS FOR 
LarGE Motors 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 
MALLEABLE CASTINGS 
Jeffery Mfg. Co. 
MastT-A KMS 
Brady, T. H. 
MECHANICAL DRAFT 
Green Fuel Economizer Co 
METALS 
Baker & Co , Inc. 
Phosphor-Bronze Smelting Co. - 
METERS 
Connecticut Telephone & Elec. Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
International Elec. Meter Co. 
Johns-Manville Co., H. W. 
Pignolet, L. M. 
Westinghouse Electric & Mfg. Co 
Weston Electrical Instrument Co. 
Mrntne MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 
NAME-PLATES 
Schwerdtle Stamp Co., The 
OuTLeT BoxsEs 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. Co. 
OvutTLetT Box RECEPTACLES 
Benjamin Electric Mfg. Co. 
PAINT 
Massachusetts Chemical Co. 
Standard Paint Co. 
PANEL-BOARDS 
Trumbull Electric Mfg. Co. 
FaTENT SOLICITORS 
Olement, Edward E. 





CLASSIFIED INDEX—(Continued from page 67) 


PaTENT SOLICITORS 

Duval, Edw. 8 

Siggers & Siggers 
PHOTOMETERS 

Dwyer Machine Co. 

Electric Motor & Equipment Co 

PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 
New Process Raw Hide Co. 

PLATINUM PRopUcTSs 
American Platinum Works 
Baker & Co., Inc. 

PLATINUM WIRE AND SHEET, PLaTI 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIVETS 

Baker & Co., Inc. 

PoLEs, BRACKETs, Pins, TrEs, Cross 

Arms, CLIMBERS, Etc. 
Brady, T. H. 
Doubleday-Hill Electric Co. 
Illinois Electric Co. 
Klein & Sons, Mathias 
Morris Co., Elmer P. 
Wyckoff Pipe & Creosoting Co. 

Pumps 

Platt Iron Works Co. 


PUMPING MACHINERY 
Allis-Chalmers Co. 
Platt Iron Works Co. 
Pusu-BuTTons 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
Ward Leonard Electric Co. 
RarL-Bonps 
General Electric Co. 
Johns-Manville Co., H. W. 
Lord Electric Co. 
Roebling’s Sons Co., John A. 
RaIL JOINTS 
Rail Joint Co. 
RAILROADS, STEAM 
New Jersey Central R. R. 

New York Central Lines 
RAILWAY SPECIALTIES, ELECTRIC 
Blake Signal & Mfg. Co. 

Bunnell & Co., J. H. 
Central Electric Co. 
Doubleday-Hill Electric Co. 





RatLway SPECIALTIES, ELECTRIC 
Electric Service Supplies Co. 
General Electric Co. 

Rail Joint Company, The 
Westinghouse Electric & Mfg. Co. 


REFLECTORS 
Holophane Co. 
Phoenix Glass Co. 


REPAIRS 
Commonwealth Edison Co. 
Waterbury & Co. 


REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 


RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 
Ward Leonard Electric Co. 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 


RHEOSTATS 
Crocker- Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. 


Rrines, WIRE DISTRIBUTING 
Star Expansion Bolt Co. 


RvuBBER MILL MACHINERY 
Aiton Machine Co. 


SEALS 
Schwerdtle Stamp Co., The 


SHADES 
Hubbell, Harvey 


SHADEHOLDERS 
Hubbell, Harvey 


Siens, ELECTRIC 
Electric Motor & Equipment Co. 
Federal Electric Co. 


SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., M. W 
SoOcKETS 
Federal Electric Co. 
Hubbell, Harvey 
Paiste Co., H. T. 
Trumbull Electric Mfg. Co 
Yost Electric Mfg. Co. 
SOLDERING STICKS AND PAsTE 
Blake Signal & Mfg. Co. 
Burnley Battery & Mfg. Co. 
Dunton Co., M. W. 
SOLENOIDS 
Ward Leonard Electric Co. 
Spark Cors 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
SPARKING POINTS 
Baker & Co., Inc. 
SPECIAL OVERLOAD No-VOLTAGE AND 
REsET Crrcurt-BREAKERS 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply © 
Ward Leonard Electric Co. 
SPECIALTIES 
Benjamin Electric Mfg. Co. 
Doubleday-Hill Electric Co. 
Morse, Frank W. 
Novelty Electric Co. 
Paiste Co., H. T. 
Wesco Supply Co. 
Yost Electric Mfg. Co. 
SPLICING COMPOUNDS 
Massachusetts Chemical Co. 


SPRINGS 

Cary Spring Works 
STAGE LIGHTING APPARATUS 

Universal Electric Stage Lighting ©. 
STANDARD CELLS 

Weston Electrical Instrument Co. 
STAPLES, INSULATED 

Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 

American District Steam Co. 

New Process Raw Hide Co. 
STEEL 

American Bridge Co. 

Jessop & Sons, Wm. 








atten Sa atieaity 3219 
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| 1881 1908 
| AUTOFIATIC ELECTRIC 
ond FOR and 
‘ || CORLISS POWER SERVICE 





| Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever 
put on the market. 


THE BALL ENGINE CO. 


ERIE, PA. 























Contacts of All Forms. 
Resistance Wire. 


Wire for Wireless Telegraphy. | 
Wire and Sheet for All Purposes. 


AMERICAN PLATINUM WORKS 
NEWARK, N. J. 





\ 
; 








Constant Speed 


In the common shaft governor the proper relation of the 
spring arm to the centrifugal arm is often badly disturbed 
by the bellying of the spring (due to centrifugal force), 
producing great irregularities of speed. In many engines 
this undesirable effect is very noticeable. 

In the improved American-Ball Governor, the patented 
double Y-spring gear prevents change of direction of 
draft, the spring arm and centrifugal arm shorten together 
as the engine tends to speed up, and maintain a wonder- 
fully constant rotation at any desired speed. 





Write for our catalogues. 


American Engine Co. 
48 Raritan Avenue, Bound Brook, N. J. 


expe: § Hunt, Mirk & Co., Saz Francisco, Cal. 
AGENTS: ( Geo. J. Cadwell & Co., Minneapolis, Minn. 3 

















TELEPHONE 
« ENGINEERING « 


The “A BC of the Telephone” is a 
book valuable to all persons interested 
in this ever-increasing industry. No 
expense has been spared by the publish- 
ers, or pains by the author in making this 
the most comprehensive handbook ever 
brought out relating to the telephone. 





The volume contains 375 pages, 268 
illustrations and diagrams; it is hand- 
somely bound in black vellum cloth, 
and is a generously good book without 
reference to cost or price. 





Money will be returned to 
dissatisfied purchasers of this 
volume. Order to-day. 





HONS Ai BEG oF rie TELEPHONE 








Price, One Dollar, Postpaid 





Send all Orders to 


Electrical Review, 1224 Park Row 
New York City, U.S. A. 














There Are More 
Reasons Than One 
Why You Should Use 


Klein’s 
New Chicago Grip 


my 


lt coversi all the essential points 
required of a grip to do good 
work on either iron or copper wire. 


JUST THE RIGHT SHAPE TO HANDLE QUICKLY 


It is light, and when 
placed on the wire 
will hold itself 
in place. 

Well proportioned 
and thoroughly 
reliable. 

No. 358A fer No. 6 wire 
and smaller. 

All prominent supply 


houses Carry our 
products. 


WRITE FOR COMPLETE CATALOGUE. 


See our exhibit at the Electrical 
Show, Chicago, January 13—25, 1908. 


MATHIAS KLEIN & SONS 
82 W. Van Buren Street 
Chicago, Ill. 
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ELECTRICAL CONTRACTORS 
wc | DIRECTORY of ENGINEERS | sr 
CONSULTING INTERESTS 


Cc. E. F. AHLM 


Consaltiag, Electrical and Mechanical 
Engineer 


Designs and Specifications 
Lighting and Power 
Plants 
614-615 Caxton Bidg., Cleveland, 0. 





| THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
18: La Salle Street 
CHICAGO 








PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


42 BrRoapwaYy, NEW YORK CITY 


oa oa em 
J. H. BUNNELL & CO., Inc. 


Telegraph Instruments, Electrical 
Apparatus and Supplies 
Fire Alarm Boxes 


Send for Catalogues and Circulars 


20 PARK PLACE New YorK 








H. M. BYLLESBY & CO. 


(Incorporated) 


ENGINEERS 


AMERICAN TRUST BLDG. 
CHICAGO, ILL. 





EDWARD E. CLEMENT. 


CONSULTING ENGINEER 
PATENT ATTORNEY 
Expert Opinions, Testimony in Court 
Cases, Reports onVa idity and Infringe- 
ment, Perfecting and Developing of In- 
ventions. Patents and Patent Causes. 


OFFICE 
McGILi BuILpINa, 


WaSHINGTON, D. C. 








F. W. Darlington 


MEM. A. I. E. E. 
CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 
Expert Testimony, Estimates, Plans, Specifi- 


cations, and a. Electric Rail- 
ae: Electric Power, Electric Light, Steam 
| its. 








W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Building, CHICAGO 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


SurTE 1305, CHEMICALBLDa., 87, Lours 








J. H. HALLBERG 
CONSULTING ENGINEER 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Econ- 

omy, Specifications, Examinations 
and Reports. 

30 GREENWICH AVENUE New YORE 

Long-DistanceTelephone 4773 Chelsea 





———_____ 


Iron City Engineering Company 
CONTRACTING BLECTRICAL 
ENGINEERS 


Power and Light Instal!ntions 
Bell L. D. Tel. 1599 Court 


Pittsburg, Pa, 


Frick Bldg. 








WILLIAM J. HAMMER 
CONSULTING 
ELECTRICAL ENGINEER 


Examinations, Reports, Tests, Super- 
vision, Expert Testimony, Laboratory 
Investigations 

(FOREIGN CONNECTIONS) 


26 Cortlandt St, and 153 West 46th St. N.Y, 


THE JOHN F. KELLY 
ENGINEERING CO, 


Consalting and Contracting Eagineers 
149 Broapway, New Yorr 
*Phone-7269 Cortlandt 








| 

DODGE @& DAY 
| ENGINEERS 

| Mechanical, Electrical, Architectural 
| Philadelphia, Penn. 


Layout, construction and equipment of 
industrial establishments. 


Send for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 


GEO. T. HANCHETT, 


CONSULTING amp 
ELECTRICAL ENGINEER. 


114 Lisgrty Strezt, New Yorx. 








EDWARD H. KITFIELD 
MECHANICAL ENGINEER 
53 STATE ST., BOSTON 


Electric Lighting and Street Railway 
Power Stations and Buildings 




















OVER 109,500 SOLD 


There is only one book on Electric Light and Power Wiring 
and Construction that is Kept absolutely accurate and 
Every Insurance and City Inspector Knows it 


up-to-date. 


and will pass your work if done 


‘‘Standard Wiring.’’ 


ELECTRICAL REVIEW PUBLISHING CO., 


ce 


in accordance 
Mailed for $1.00. 


13 Park Row, New York. 


with 

















THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Babcock & Wilcox e Stirling e A & T Horizontal e Cahall Vertical 


Water Tube Steam Boilers 


Steam Superheaters — Mechanical Stokers 





SS 





WORKS: BAYONNE, 


N. J. BRANCH 





Boston: Delta Bldg. 


San Francisco: 63 First Street. 
Pittsburg: Farmers Deposit Nat. Bank Bidg. 





Philadelphia: 1110-1112 North American Bldg. 


New Orleans: 343 Baronne Street. 
Denver: 410 Seventeenth Street. 
Salt Lake City: 313 Atlas Block. 
Washington: Colorado Building. 


OFFICES 


WORKS: 


BARBERTON, OHIO 





Chicago: Marquette Building. 
Atlanta, Ga.: 1132 Candler Building. 
Cleveland: 706 New England Building. 

Mexico City: 7 Avenida Juarez. 


Havana, Cuba: 116% Calle de la Habana. 
Los Angeles: 321 Trust Building. 
Cincinnati, O.: Traction Building. 
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CONSULTING 


cscs DIRECTORY of ENGINEERS | s,, 


CONTRACTORS 




















Frank Koester 


Consulting Engineer 
Power Plant Expert 


132 Nassau St., New York, N. Y. 





EDWARD R. KNOWLES 
ELEC RICAL, CIVIL AND 
MECHANICAL ENGINEER 

Consutiting Expert 


Remodeling Power, Light 





and Heat Installations. Gas Engine and 
Producer Power Systems. 
PULITZER BLDG., NEW YORK 








SAMUEL G. McMEEN 


KEMPSTER B. MILLER 


McMEEN & MILLER 


TELEPHONE ENGINEERS 





1454 to 1457 Monadnock Block . 


Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


- - CHICAGO, ILLINOIS 


W. H. SCHOTT 
ENGINEER 


1100 to 1128 American Trust Bldg. 
CHICAGO 


DgSIGNER AND Bui_pger—Central Station 
Heating, Gas, Electric Light, Water 
Works and Power Plants. 








Telephone 6925 Cortlandt 


ALBERT J. MARSHALL 
seaman mauaibiin 
Glackner Building 
NEW YORK 





New England Engineering Co. 


too BroaDWAy, WATERBURY, 
New York Conn. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other engineering instal- 
lations built or remodeled. 











"VAN RENSSELAER 


Illuminating Engineer 
Telephone 6925-6926 Cortlandt 
227 Fulton St. NEW YORK CITY 


| LANSINGH, 





RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 
Estimates, Reports. Plans, Specifications and 
Supervision of Electric Lighting, Kailway and 

Power Plants. 

Long Distance Power Transmission. 
New York: 60 Wall Street 
MonTreaL: Street Railway Chambers 











Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 






LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 
phone Properties and Apparatus. 


411 Blestries! Building, Cleveland, Chic. 











SIMON B. STORER 


Consulting Electrical Engineer 


Power Contracts and Rate Making 
Railway and Power Transmission 
Systems 


University Block, Syracuse, N. Y. 











LATIAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 


and Alternating Current Problems 
a Specialty. 


2 Rector STREET, New York 











appearing in this de- 
partment may be sure 
that their addresses 
are in the most con- 
Spicuous location for 
the electrical industry 





J.dG. WHITE & COMPANY 


INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
LONDON CORRESP’D’TS: J.G. WHITE & CO., Ltd. 
9 Cloak Lane, Cannon Street 
CANADIAN CORRESP’D’TS: CANADIAN WHITE 
COMPANY, Montreal 
Principal Philippine Office: Manila, P. I. 











STEEL STAMPS 
Schwerdtle Stamp Co., The 


STENCILS 
Schwerdtle Stamp Co., The 
STOKERS 
Babcock & Wilcox Co. 
Westinghouse Machine Co 


STORAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Willard Storage Battery Co 
Zoar Storage Battery Co. 


SWITCHBOARDS 
§ Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
Bossert Electric Construction Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Fort \\1yne Electric Works 
Genera! Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


SWITCHBOARD Mats 
Massachusetts Chemical Co. 


Switcurs, Ere, 
Centra! Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D 
Partrick, Carter & Wilkins Co. 
Tatingell-Andrews Co. 

Trumbull Electric Mfg. Co. 

Western Electric Co, vite 
Westinghouse Electric & Mfg. Co. 


TABLET BOARDS 
Doubleday-Hill Electric Co. 


TAPE AND SPLICING COMPOUND 
Doubleday-Hill Electric Co. 
Massachusetts Chemical Co. 
Okonite Co. 


TELEGRAPH SUPPLIES 
Bunnell & Co., J. H 


TELEPHONES 
Atwater-Kent Mfg. Co. 
Central Electric Co. 
Connecticut Tel. & Elec. Co 
Doubleday-Hil] Electric Co. 
Electric Goods Mfg. Cu 
Holtzer-Cabot Electric Co. 
Kellogg Switchboard & Supply Ce 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Wire & Telephone Co. of America 


TELEPHONE SERVICE 
American Bell Telephone Co. 
Chicago Telephone Co. 

New York Telephone Co. 


TESTING 
Electrical Testing Laboratories 


THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


Tres, Cross-ARM8, BRACKETS, PINs 
CLIMBERS, Etc, 
Brady, T. H. 
Central Electric Co. 
Klein & Son, Mathias 


TIME SwITcHEs 
Electric Motor & Equipment Co. 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co. 


Too.s 
Jessop & Sons, Wm. 
Klein & Sons. Mathias 


TRANSFORMERS 
| Allis-Chalmers Co. 
Bullock Electric Mfg. Co. t 


CLASSIFIED INDEX—(Continued from page 80) 


TRANSFORMERS 
Crocker- Wheeler Co 
Devine Co., J. P. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
New York & Ohio Co. 
Wagner Electric Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 


Westinghouse Electric & Mfg. Co 


TROLLEY WHEELS 
Doubleday-Hill Electric Co, 
Johns-Manville Co., H. W. 

Trucks, ELectric 
Elwell-Paiker Electric Co. 

TUBES 
Fibre Conduit Co. 

TURBINE GOVERNORS 
Allis-Chalmers Co. 

“Lombard Water-Wheel Gov. Co. 

TURBINES, STEAM 
Allis-Chalmers Co. 

General Electric Co. 
Smith Co., S. Morgan 
Westinghouse Machine Cu. 

TURBINES, WATER 
Allis-Chalmers Co. 

Leffel & Co , Jas. 
Smith Co., S. Morgan 


UNCOATED ARMATURE TAPES AND 


SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., M. W. 


VacuuM Dryimne APPARATUS 
Devine Co., J. P. 
VARNISH, INSULATING 
DeVoe & Co., F. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Standard Varnish Co. 
VENTILATING APPLIANCES 
Green Fuel Economizer Co. 
WATER-W HEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
WATER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Co. 


WaATER- WHEEL GOVERNORS 
Woodward Governor Co. 


WINDING MACHINERY 
Aiton Machine.Co. 
American Insulating Machinery Co 
New England Butt Co. 


WIRE CONNECTORS 
Doubleday-Hill Electric Co 


WIRE JOINTS 
Cook, Frank B. 


WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co 
Belden Manufacturing Co. 
Bishop Gutta Percha Co, 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Crescent Insulated Wire & Cable Co 
Detroit Insulated Wire Co. 
Devine Co., J. P. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Illinois Electrie Co. 
Indiana Rubber & Insulated Wire Co. 
Lawrence Electric Co.. F. D. 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubber Co 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Ltd. 
Roebling’s Sons Co., John A. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Western Electric Co. 
Wire & Telephone Co. of America 


Wrre Rope MAcHINERY 
Aiton Machine Co. 
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Tests show no conductivity with 1 inch thick- 
ness at over 12,000 volts. Unaliocsen by heat, 
applicable to any fabric. Absolutely impervious to 
water or acids. Withstands high peripheral speed. 
Very high tension currents can be transmitted safely 
with bare copper wires set in wooden troughs with 
Sarco Insulation poured hot around the wires. 
WRITE FOR PARTICULARS AND PRICES 


wow ASPHALT & RUBBER COMPANY 


944 FIRST NAT’L BLDG., CHICAGO 





- PAE OE Pg A ee eg 
Onere Maes hod POne an ert’, 0 ce a cee Soares 


F070" oO Oe nen enerentct 0 ee" er e5 
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ALL DEALERS 





BLAKE SPECIALTIE FOR SALE BY | 





COPMIPRESSED CLEATS INSULATED 
Pat. July, 1906 STAPLES 


#4 sak, l 





SCREWS or WIRE NAILS 


SOLDERING FLUX 








Patent Applied For 





Note Aluminum Tip ; es 
2 in. $ In. 


Pat. Nov., 1900 














ACENTS 
S. H. COUCH CO., Inc., Boston, Mass. NORTON TEL. MFG. CO., Toronto, Can. THE ERNER & HOPKINS CO., Colum- 
S. R. FRALICK, Chicago. BROOKS-FOLLIS ELECT. CORP., San bus, O. 
GEO. F. SCHOEN, Atlanta, Ga. Francisco, Cal. JAMES GOLDMARK, New York 
WESCO SUPPLY CO., St. Louis, Mo. WESTERN ELECTRIC CO. MOSSES & MITCHELL, London, Eng. 


BLAKE SIGNAL & MFG.CO. = =~ = 246 Summer Street, Boston, Mass. | 




















Advertisers represented in the ELECTRICAL REVIEW cover 
the “‘Cream” of the Electrical Industries. 

The active, representative men of Central Stations, Isolated 
Light and Power Plants, Electric Railways, Telephone Ex- 
changes, Supply Houses and Electrical Contractors, read 
the ELECTRICAL REVIEW. 


Its rates for advertising space are as low as is consistent 
with the service it offers. 
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ADE MARK 
PATENT OFFICE 


The Standard for Rubber Insulation 








If you cannot control 
the course of the electric 
current, the value of even 
the best electrical appa- 
an ratus is lost San 
_ Use Okonite and you | 
will secure the service you 
have a right to expect 
from an Insulated Wire 




















THE OKONITE COMPANY, Limited 
253 Broadway 


New York 
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Nt 
kK, lastalifetime. The only 
expense is for renewals, and 
these are inexpensive. An 
Edison when renewed is as 
good as when new, producing 
a strong current that does 
not grow weak with use and 


is not wasted by local action. 


All the current you need for 
any purpose is always avail- 
able. There are reliability and 
economy in Edison Primary 


Batteries. 


There is a type of Edison cell 
for every purpose. We send 


free complete literature. 


Edison Manufacturing Company 


3 Lakeside Avenue, Orange, N. J. 


New York Office: 10 Fifth Avenue 
Chicago Office: 304 Wabash Avenue 


London Office: 25 Clerkenwell Road 








No. 341—Four-part Porcelain Insulator. 
Diameter 14 inches. 
For 60,000 volt service. 























Always Ahead 
New Yost Socket 








@ We originated the snap lock. 

G@ Now note the latest feature. 

@ See that bead under the cap edge? 
@ Adds Strength and Beauty. 

@ Better get full particulars. 








The Yost Electric Mig. Co. 


TOLEDO, OHIO 
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THE NEW BOSSERT 


UTILITY BOX 


: 


WHY WASTE ROOM quests > SP 
AND MONEY IN CAR. ge 
RYING A STOCK OF 
MANY SPECIAL FIT- 
TINGS WHEN 










ONE WILL 

SERVE ALL Try 

PURPOSES? Them 
And Be 
Convinced 


THE NEW BOSSERT UTILITY {BOX 


CAN BE USED IN OPEN WORK WHEREVER 
AN OUTLET OR JUNCTION IS REQUIRED 





All we claim for this box is that it is the cheapest 
and most easily adaptable fitting of this class 
for all conditions of open work wiring. 

Does this appeal to you?~ Let us send you 
samples and quotations. 








oe 




















UTICA, N. Y. 


Bossert Electric Construction Co. 
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fi ant R <5 ; 
M& oO 
MEY, (Rade wane Ne 
{_ ) —- ELECTRICAL MERCHANDISE -~ sAae > 
\% e °ky o & a Se y 
‘Womens Boston, MASs. WIRES & CABLES | 


The O. K. 





Fuse Block Cover 














Service Connected A—Reversible Face Plate Service Disconnected 
B-—Porcelain CanopyJ 
C—Standard Fuse Block 


Prevents Theft of Current 


It consists of a porcelain canopy and a steel plate that 
may be attached to any standard branch block so as 
to render the live parts of the block inaccessible to 
unauthorized persons under all conditions of service. 


The ease with which illegal connections can be made 
on unprotected fuse block terminals is a temptation 
worth removing. 


Let us tell you how little it will cost to equip your 
system with this device. 
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HE New Year beckons us on to greater achievements. It is the 
voice of the spirit of 1908 that sings in the New Year’s bells — 

“Ring out the old; Ring in the new”—ring out old worries, 
animosities, and mistakes and disappointments; ring in the new 
ideas, the new methods, the new cheerfulness, and the new good 
fellowship. This is the real significance of New Year’s resolutions 
—it isa readjustment. And you have to face the mistakes and 
failures in order to readjust them. 

Have you “ resolved” this year? 

It’s a good habit. 

Why not carry out the resolution to get the best there is in 
electrical supplies? 

Our twenty-one years of experience in. selecting the best mer- 
chandise, our fair dealing, prompt service and personal attention to 
orders ought to be worthy of your patronage during the coming 
year. Weinvite and shall appreciate your co-operation and support. 

What are your needs? 





264-266-268-270 FIFTH AVENUE, 








ELECTRICAL REVIEW Vol. 52—No. 2 


219 WEST FOURTH ST. 
CINCINNATI OHIO 


| D EVERY | 
Ont? ESCRIPTION 
“an fi ; 
For IMMEDIATE SHIPMENT 


A FEW OF OUR SPECIALTIES 








Flexduct, Loricated Conduit — 
| | N. E. C. Blocks and Fuses— 
eEicce iJ y | Femco and Columbia Incandes- 
WHAT YOU WANT cent Lamps—G. I. Arc Lamps 

fat —Carbons—Columbia Dry Bat- 
teries— Samson Batteries — In- 
terior Telephones—Hart & Heg- 
eman and Perkins Switches — 


Bossert Boxes and Supplies 














For 1908 
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ANYTHING ELECTRICAL, 
THE WAY YOU WANT 
IT, WHEN YOU WANT 
. IT AND WHERE YOU 
| WANT IT os: 


Personal Attention Given to Every Order 


SEND US A RUSH ORDER 


ILLINOIS ELECTRIC 
COMPANY 


CHICAGO, ILLINOIS 
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Central Station 


Service 
FOR 1908 


will be found as satisfactory and 
reliable as in previous years—- 
the MODERN METHOD: 
for all lighting and power uses. 

You are invited to visit us 


at the Third Annual 


Flectrical 
Show 


Coliseum, Chicago 
Jan. 13-25, 1908 


where we will have a complete 
demonstration of the practical 
uses of Electricity as applied to | 
modern housekeeping. 












































Commonwealth Edison Company 
Fdison Building, 139 Adams Street 


CHICAGO 
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“‘EXCELLO’’ ‘““ELECTRA’’ 
FLAME ARC ~S . FLAME ARC 
CARBONS “We —F CARBONS 


*T 
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CARBONS 


HUCO REISINCER 


SOLE IMPORTER 


11 BROADWAY NEW YORK 














LONCEST CLEANEST 
LIFE CLOBES 
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Second Edition, Revised and Enlarged 


Price $1.00, Postage Prepaid 








| 
“The How and Why of Electricity” 


By Charles Tripler Child 


Late Technical Editor of the ELECTRICAL REVIEW 


HILE the added matter has brought the 

volume up to date in every phase of this 
study, the original text, as prepared by its brillian: 
author, remains to entrance the reader. Ne\ 
illustrations have been made where it was deem: 
possible to further illuminate the explanator 
matter. The book contains no mathematic: 
The phenomena of electricity are treated in sple1 
didly arranged word pictures, and the engineer, 
the student and the non-technical reader, alike 
may be benefited and entertained by this book 





: | | 
nies CONTENTS 
Preface 
I The Electric Current 
II The Electric Battery 
III The Effects of Electric Flow in the Circuit—Heat an 
Chemical Action 
IV The Effects of Electric Flow Outside the Circuit—Mag 
netism and Induction—The Electrical Units 
V_ Electromagnets—The Telegraph 


Vol. 52--No, 9 





























VI Electric Signaling Apparatus 
VII The Relations Between Magnets and Electric Currents: 
VIII Induction and Reactive Coils 
IX The Telephone 
Fs X Telephone Accessories 
XI The Mechanical Generation of Electricity 
XII The Dynamo Machine 
XIII Various Types of Dynamo Machines 
XIV Alternators—Polyphase Currents 
XV_ The Electric Motor 
XVI The Electric Railway 
XVII Polyphase Currents and Motors 
XVIII Electrical Power Transmission 
XIX The Incandescent Light 
XX The Arc Light 
XXI_ Electrochemistry—Storage Batteries 
XXII Wireless Telegraphy 
XXIII Radiation—X-Rays 
XXIV_ Recent Theories 





“The descriptions are helped out with cuts and diagrams that really explain. 
We know nothing that gives so much help on a difficult and complex matter in so 
short a space.’’—.\ew York Sun, 


“We can unhesitatingly recommend this book to all non-technical readers, 
who desire a simple and yet correct account of the different features of modern 
electrical development.”’—Street Railway Juurnal, New York. 


“An excellent manual of the uses of electricity, and while not intended in any 
way as a text-book, the work is of much value to readers, both professional and 
lay.”’—National Electrical Contractor. 


‘The book is a handy one; just what nine men in ten demand in order to 
seize rapidly the practical side of electricity.”\—San Francisco Chronicle. 


“Is admirably adapted to instruct the non-technical reader who is intereste 
in that subject. * * * Mr. Child enjoyed a high reputation for the clearness ar 
intelligibility vf his writing, and the volume in question exhibits these qualities. 
—New York Tribune. 


‘“*Mr. Child has left a good book; one that we can heartily commend to th* 
non-technical readers for wkom it wes written; they will not be led astray t 
platitudinous nonsense, but will receive soiid, exact information, if simply ex 
pressed.”— Western Electrician, Chicago. 


“In spite of the great mass of electrical literature already existing it is one 
of the first good books of its kind. * * * It will finda large circle of readers 
on its evident merits.”—Engineering News, New York. 





Book Department 





ELECTRICAL REVIEW PUBLISHING CO. 


13 PARK ROW, NEW YORK 
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SPECIALISTS IN STEAM *” 


MANUFACTURERS 
LOCKPORT, 


oF STEAM SPECIALTIES 





CHICAGO, ILL. 


bo 
TORONTO 
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COOL rnunnine A 


GENERATORS BREED 


COOL centrat 


STATION MANAGERS | 


COOL customers 





OUR MOTTO 


C&C moTORs 


are economical and always 
reliable. 


C&C COMMUTATORS 


run cooler than all others, 
in fact cooler than any part 
of our machines. 






WHY DO OTHERS 
imitate C & C pvEsicn” 


BULLETIN 154 TELLS WHY 


we fT See co. ) 
~~ OC” Wa 














General Office and Works: CARWOOD, N. J. 


NEW YORK, 149 Broadway BOSTON, 176 Federal St. PHILADELPHIA, 20! W. E. Trust Bldg. Sa Agencies in all Principal Cities 











Emerson Fans 


For Alternating Current 














DESK FANS, readily convertible into bracket fans 
(as shown), without extra parts. These fans 
have the one-half-inch hardened-steel shaft 
and automatic starting device—the Parker 
blades and improved winding so well known 
to fan buyers. More reliable this year than 
ever before. 


CEILING FANS—Three-speed decorative ‘‘ Emer- 
son” two and four blade fans with adjustable 
hangers; and two-speed plain finish “ Trojan” 
fans without hanger rods. 


Se 
Tl \\\\ 4 


4, 


a, 
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H h 
| a 

e 

Z 

> 
| . 

} 








Send for 1908 Catalogue—Now Ready 

















~avaswee He Emerson Electric Mig. Co. 


136 Liberty Street, New York St. Louis, Mo. 
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WMP 


INDUCTION MOTORS 


\ 





Designed 
Built for isa 

ALL Withstand 
Standard Extremely 

Voltages Heavy 
mi Starting 

Frequencies T 

orques 





30 H.P., 220 Volt, 900 R. P. M., 3 Ph. Motor 


TRIUMPH INDUCTION MOTORS HAVE 
EXCEEDINGLY HIGH POWER FACTORS 


SMALL DROP IN SPEED FROM NO LOAD TO FULL LOAD 
TWO AND THREE PHASE 


HIGH EFFICIENCY COOL RUNNING 


Special attention has been given to the correct proportioning of all parts, and the care= 
ful selection of high-grade material assures a machine which will give a maximum 


output for a minimum weight of material. 








WRITE FOR BULLETIN W-S2! 


TRIUMPH ELECTRIC COMPANY 


Main Office and Works: CINCINNATI, OHIO 


BRANCHES IN ALL LARGE CITIES 











ELECTRICAL REVIEW 





ECTRIC WORKS 


sYSTEMS 











Direct Current Generators 
For Railway or Commercial Service 


FOR! WAYNE Type MPL Generators have lami- 

nated pole-pieces cast-welded into the field frame, 
making the magnetic circuit continuous and aiding 
commutation. Variations in load are accommodated 
without sparking or shifting of brushes. Type MPL 
Generators give continuous satisfactory service. 


Bulletin 1079 Gives Details of Design---Ask for it 


Main Office and Factory, Fort Wayne, Ind. 
BRANCH OFFICES 


Atlanta, Ga., 1316 Empire Bldg. Grand Rapids, Mich., 30 Murray Bldg. St. Louis, Mo., 325 Lincoln Trust Bldg. 
Boston, Mass., 110 State St. New Orleans, La., 007 Hennen Bldg. St. Paul, Minn., 615 Germania Life Bldg. 
Cincinnati, Ohio, 1125 Union Trust Bldg. New York, N. Y., 40 New St. San Francisco, Cal., 403 Atlas Bldg. 
Chicago, Ill., 623 Marquette Bldg. Pittsburg, Pa., 8§2 Empire Bldg. Syracuse, N. Y., 717 Dillaye Bldg. 
Detroit, Mich. 1025 Cham. of Com. Bldg. Philadelphia, Pa., 415 North Amer. Bldg. Yokohama, Japan, Bagnall & Hiflles. 
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BUILDERS OF 


Steam Turbines and Generators 


In Capacities from 500 K. W. to 20,000 K. W. 





Let us give you a list of installations in your vicinity, 





Chalmers Steam Turbine Gecerating Unit. where these units may be seen in operation. 























DD 


ee 


The celebrated Form L motor, 1-20 to 5 H. P. See Bulletin 78K. 


are consulted by thousands of electrical engineers, contractors, 






architects, etc. 






If your set of bulletins is not complete, will you drop us a line? 


ce CKER “WHE LEp 


AMPERE, N. J. 















The Warren Alternator 


MANUFACTURED BY 


WARREN ELECTRIC MANUFACTURING CO. 


SUCCESSORS TO 
The Warren Electric Manufacturing Co. 
MANUFACTURERS OF 
Inductor and Revolving Field Alternators, 
WEMCO A.C. and D.C. Motors. 


SANDUSKY, OHIO 
Write for Bulletin No. 34. It will pay you to do so. 




















REVOLVING FIELD TYPE 
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ALTERNATING CURRENT 
GENERATORS 


| ENCINE TYPE «>. BELTED TYPE 




























Single Phase 
Two Phase 
Three Phase 












High Efficiency 
Low Temperature 
Latest Design 








Novel Features 
















BURKE ELECTRIC COMPANY 


MANUFACTURERS OF 


Alternating and Direct Current Machinery 


Main Office and Works, ERIE, PA. 


NEW YORK PITTSBURG KANSAS CITY 
26 Cortlandt Street Park Building W. T. Osborne & Co. 
CLEVELAND, Adams & Downs, New England Building 
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The Type S Magnet 
is extensively used 
for loading charging 
boxes foropenhearth 
furnaces, due to the 
wide variety of ma- 
terial which this mag:- 
net will handle. 


It required four hours for 
a teamster and helper to 
load 1800 pounds of steel 
turnings from a lathepit to 
a wagon. 

The magnet unloaded this 
wagon and put the turn: 
ings on the stock pile in 
three lifts. Time _  con- 
sumed 2% minutes. 
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ELECTRIC 
CONTROLLER 
% SUPPLY Co. 


CLEVELAND, 
OHIO 




















‘Two Magnets Loading Charging Boxes Direct from Cars. 





The Type S Magnet will handle 
sKull cracKing balls up to 20,- 
000 Ibs. This method of break- 
ing up old castings, etc., elimi- 
nates all danger, as no ground 
men are required. 

The aim is always perfect, as 
there is no mechanical trip. 
The broken pieces are then 
handled by the magnet. 


Magnets can also be used in 
connection with a locomotive 
crane, for yard service, where 
there is no overhead travel- 
ing crane. It is no unusual 
thing at some plants to unload 
100,000 pounds of machine 
cast pig in 30 minutes with 
one magnet. 








Send 
for 

Our 
New 
Catalog 


for 

Our 
New 
Catalog 


Breaking Slag with Skull Cracker Balls. Handling Loose Serap with Locomotive Crane and Magnet. 
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| SUNDH 
ELECTRIC 





Manutacturers 


of 


Direet and Alternating Current 
Automatic Motor Starters 


No sliding contacts. 

Occupy small space. 

Their success has 

been proven by ser- 

vice. 

Novel in Construction. 
Prices are right. 


Let us tell you all about 
them. Write us. 











SUNDH ELECTRIC COMPANY 


113 CEDAR STREET NEW YORK, U. S. A. 


























T has n said that the ability to use 
| the ices of other men to advantage is 

the ret of success. Few men acquire 
fortunes their own unaided efforts. The 
men ¥ prosper beyond their fellows are 
those have learned to husband their 
et tl by making use of others. The 
purpost this advertisement is to show 
you how ou can profit by making use of us. 


If you are engaged in any 
branch of the electrical in- 
dustry you will have before 
you from time to time prob- 


j 


han 
a4 
oe j 





: lems that will require some 
dha. effort to figure out. The 

—— @ hours you devote to this 
Macl ») work (be they few or many) 
~ Cont ! are just so many hours di- 
verted vour other affairs—time which 
might more profitably employed in se- 
curin business. If at a total expense 
of 10 rutes of your time and 
a Ze stamp you can secure 
the s nm of any problem in- 
volvil lectrie control, would 
it no m wise to put these 
proble up to us? We are 
glad io this work free of 
charge cause in nine cases out 
of ten ese inquiries result in Printing 

Press 
orders Controller 
B * 

* 

O isiness has been built up in just 
this by being helpful to others. For 
16 \ ve have been designing and build- 
ing ¢ ric controlling devices and work- 
ing ow! problems of every conceivable kind 
havin o do with electric control. The 
files our Engineering Department prob- 
ably tain more data on the control of 
electric motors than exists elsewhere in 
the \ d, for our business is the largest 
of its ind and we have specialized along 
this « line, 

* * 
& 

Tx eads are said to be better than one. 
Gra that you are capable of working 
out own problems (as most of our 
cor! ndents are), is it not conceivable 
that advice of men who for years have 


been doing constantly 
what you are called upon 
to do only once in a while, 
might be helpful to you? 
Or consider the matter 
from this point of view: 
You figure out a problem 
that is new to you. Can 
you guarantee in advance 
that the plan you have 
worked out on paper will 
give the desired result? We can, because 
if the problem is new to us we have at 
hand ‘he apparatus and facilities for testing 





Motor 
arter 


out theories. It is not often, however, 
that are obliged to do this. Most of the 
prob s submitted to us, though new to 
our respondents, are problems that have 
beet it up to us time and again, and we 
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Ten Minutes 
of Your Time 
and a Two- 


Cent Stamp 











ite frequently able to furnish blue prints 
showing how the same conditions were suc- 
cessfully met in former cases. 


* * 
* 


Here are a few abstracts of some typical 
inquiries recently received by us from con- 
sulting engineers, electrical contractors, 
supply houses, central station managers, 
superintendents of industrial plants, print- 
ing offices, stage electricians, ete.: 


* * 
* 


arrange to start a 
15-horse-power 110-volt, direct-cur- 
rent motor used in connection with 
a pumping outfit, the object being to 
start the pump from the power- 
house without going to the pump- 
ing plant? 


How can we 


Please advise us best type of con- 
trolling @pparatus to use for con- 
trolling a  1-horse-power, 3-phase, 





220-volt induction motor driving a 
pump which supplies a roof tank, 


D. €. Motor 
Starter 


the motor being too far away from 
the tank to use a float switch. 


Can you send us suggestion for lighting signal 
lamps to indicate high and low water in tank, the 
object being to notify the operator when to start 
or stop a steam pump? 





One of our customers who has a slow-speed 
direct-connected motor on a refrigerating machine 
reports it is running rather high and we want 
to get a starting panel combined with armature 
resistance which will reduce the speed to 115 
revolutions per minute not only when running at 
load of 65 amperes, but to keep speed uniform 
at 115 revolutions per minute when running at full 
load as well. Can you send us full description 
= price on panel that will accomplish this re- 
sult? 


A customer of ours who is in the coal mining 
business has two of our 35-horse-power, 220-volt 
shunt-wound motors operating electric fans in- 
stalled about a half-mile from 
their power-house. They wish 
to operate and control them 
from the power-house. Would 
it be practicable to do this by 
using a self-starter on the motor 
and a main-line switch located 
in the power-house? We would 
appreciate it if you would write 
us fully giving all necessary de- 
tails, also wiring diagram in 
case the plan suggested will 
work. 





Elevator 
Controller 


In your Bulletin No. 49 you show an organ regu- 
lator. used in connection with motor operating or- 
gan bellows. Could this’ same mechanism be em- 
ployed if a blower were used instead of the bellows? 
We want to control the motor operating blower 
automatically. Please give us full particulars 
of what you can supply suitable for our purpose. 





In our theatre we have a shunt-wound motor 
driving a hot-air fan. This heats up the house 
pretty well on ordinary days 

when motor is running at full 

speed, but on very cold days 

the fan does not run _ fast 


enough to keep the house warm. 
Is there any way in which we 
can increase the speed of the 
motor above normal, so as to 
keep the temperature right in 
extremely cold weather? 


We wish to vary the speed 
of one of our printing presses 
from 1,000 to 2,000 impressions 

per hour. We are using a 1- 
horse-power, 250-volt, direct-current motor run- 
ning at 1,275 revolutions per minute. The motor 
is driving from a 2\-inch pulley belted to a 


Self-Starter for 
D.C. Motor 


22-inch pulley on press shaft which makes four 
revolutions per impression—equal to 2,175 im- 
pressions per hour. Can you furnish us with de 


scription and price on a controller designed to 
provide for about 55% speed reduction below 
normal, so that we can obtain the specified mini 
mum speed of 1,000 impressions per hour? 


In each of the above cases 
there was mailed to the in- 
quirer within twenty-four 
hours of the receipt of his 
letter a clear and complete 
explanation of how the ex- 
act result desired could be 
accomplished and accom- 
panying each letter was a 





Speed 
Regulator 
Bulletin illustrating and describing type of 


controller best suited for each particular 
case. If you have any problem before you 
to-day involving electric control, ten minutes 
spent in dictating a letter to us will put 
you in possession of the information you are 
seeking. 


mind that we do make 
nor generators, nor lamps, 
but controlling devices Only—crane_ con- 
trollers, dimmers, elevator controllers, or- 

gan regulators, pressure regu- 


Please bear in 
electric motors, 


not 


Baia lators, field regulators, float 
wees 
switches, machine tool con- 
trollers, printing press con- 


trollers, pump controllers, re- 


sistances, self starters, sole- 
noid switches, starting rheo- 


stats and speed regulators for 
all classes of motor-driven 
machinery for both alternat- 
ing and direct current. Let- 
ters addressed to our district 
offices will receive the same 
prompt attention accorded those addressed 
to our main office at Milwaukee. 





Self-Starter for 
A. C. Motor 


The Cutler-Hammer 
Manufacturing Co. 


MILWAUKEE, WISCONSIN 


New York Office > 
136 Liberty St. } 


Chicago Office 
Monadnock Block 


Pittsburg Office 
Farmers’ Bank Bldg. 





Boston Office 
176 Federal St. 


Starting Panel for 
1,500 H.-P. Motor 
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Wagner Electric Mifg. 


St. Louis, U.S.A. 









































1896 


See our exhibit at the Electrical Show, Chicago January 13-25, 1908 
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Wagner Electric Mfg. Co. 


St. Louis, U. S. A. 


“THE REASON WHY” 


you should buy Wagner Apparatus 
Is that 
Wagner Apparatus was made well in the 
beginning, and early in our life 
WE Succeeded 
In convincing some few people that it was good. 
These few bought and prospered, 
and told others that 


Wagner Product Was Good, 





and the others bought, and still others, 
and we were forced to add to our plant three different 
times to make enough “Good Wagner Stuff” to go around. 
And these others 
prospering, wanted more, so we had to build a new and 


Bigger Plant— 





All because 


Wagner Apparatus Was “Good.” 





It was CGood and It is Good, 
and we want you to make it standard on your lines. 





One man, a Central Station Manager, says: 


"We permit no other than Wagner Motors on our lines. ” 
ia aichetealeteeetaenmenll 
Note.— The underline is ours. (W. E.M. Co.) 


Write for 3 Bulletins, Set “C” 
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C. To the Engineers, Officers, 
Purchasing Agents of Electric 
Lighting Systems, Electric Rail- 
ways, lelephone Exchanges, 
Electrical Supply Companies 
and Contractors : : : : 


who receive copies of this number of the ELECTRICAL REVIEW and are 


not now subscribers, we ask your order for a subscription. 


To residents of the United States, the subscription price is $3.00 per year; 
6 months (26 numbers), $1.50. 


To residents of Canada, the subscription price is $4.00 per year; 6 months 


(26 numbers), $2.00. 


To residents of foreign countries, the subscription price is $6.00 per year; 
6 months (26 numbers), $3.00. 


The terse yet comprehensive character of its editorial pages, its illustrations, 
and descriptions of new electrical engineering accomplishments and 
developments in machinery and electrical equipments, as well as the 
summary of new work to be constructed, make the ELECTRICAL 
REVIEW invaluable to you. 








REMITTANCES MAY BE SENT TO ANY OF OUR OFFICES 


ELECTRICAL REVIEW 


13 Park Row, NEW YORK 


CHICAGO BOSTON LONDON 
Manhattan Building 95 Milk Street 42 Old Broad Street, E. C. 
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HORNBERGER 
TRANSFORMERS 





, 
















5 to 40 K. W. 
(Standard Voltages Bulletin E) 


1891-1908 


THE CHOICE OF THE MOST 
CAREFUL BUYERS FOR 16 YEARS 













Successful From the Start, and is To-day the 
Most Popular Transformer on the Market 












A TRIAL WILL CONVINCE YOU 
OF THEIR SUPERIORITY : 

















OUR PRICES ARE RIGHT 
ASK FOR BULLETIN 


200K. W300 ot Lafayette Electrical Mig. Co. 


(Special Voltages Bulletin F) 
LAFAYETTE, IND., U. S._A. 
“y ¥ 












EL ECT RIC MACHINERY CO, sinnearotis, minw. 
D.C&AC 9 MACHINERY 


1cOO0 KW. and Under f/f as + : Belt Driven or Direct 
i ee Connected, Single, 2 
or 3 Phase. 


ALL VOLTAGES 


Agents wanted in unoccupied ter- 








ritory. Send for Bulletin 78. 








STANDARD ELECTRICAL WORKS 


San Francisco, Cal. 


ORLEANS ENGINEERING CO. 


New Orleans, La. 


DEAN, EMERSON & CO. 


Cincinnati, Ohio 


INTERNATIONAL MACH. & ENG. CO. 
Mexico, D. F. 


FRED. BOHLER, - - = = Manila 
ANDREWS & GEORGE, - - Yokohama 
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Cruciform Core and Circular Coils 


Inside or outside, 
both are good sides, 
but the best side is 
the inside. 








Rear View Front View 


We solicit the closest scrutiny of the “insides” of Westinghouse Transformers. 
Each detail tells its story of careful selection and skillful use of only the best 
materials. 


Results: Lowest possible core loss for all day efficiency. 
Lowest copper loss consistent with satisfactory service. 


Ask our nearest office how great a saving these results will make in your coal bill. 














| Westinghouse Electric & Manufacturing Co. 


ADDRESS NEAREST DISTRICT OFFICE: 


Atlanta, Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, New York, Pittsburg, Salt Lake City, Seattle, 
Baltimore, Buffalo, Cincinnati, Dallas, Detroit, Los Angeles, New Orleans, Philadelphia, St. Louis, San Francisco, Syracuse. 


Canada: C dian Westingh Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 










































— 
—— 
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| 
ill do th k 
will do the wor 
of two of any 
other make 
Ammeters, Voltmeters, Single and Polyphase Watt- 
meters, Single and Polyphase Power-Factor Meters ; 
Frequency Meters; Lamp-Testing Volt-Wattmeters ; 
Rotating Standard Integrating Wattmeters; Series 
and Voltage Transformers. ELECTRIC & MFG. CO. 
Reliable, convenient to handle and easily read. PITTSBURG, PA.,U.S.A. 
Circular No. 1104 for particulars. 4 
he Westingh El i M 
The Westinghouse Electric & Mfg. Co. 
Address nearest District Office 
Atlanta Boston Cincinnati Denver Los Angeles New York St. Louis Seattle 
Baltimore Buffalo Cleveland Detroit Minneapolis Philadelphia Salt Lake City Syracuse 
Chicago Dallas Kansas City New Orleans Pittsburg San Francisco 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 
A t ti r G P d 
When, in addition to supplying gas engines with a 
clean, cool gas of uniform heat value, it is desired to 
use the gas for other purposes, the automatic pressure 
control feature of the Westinghouse producer recom- 
mends itself as a means of regulating the amount of gas 
made for any purpose. If the gas is intended for heating 
only, the producer may be installed without scrubbers, 
and the gas piped direct to the furnaces. 
Publication 7007 gives full particulars. 
Ihe Westi M i 
e Westinghouse Machine Co. 
Designers and Buiiders of Steam Turbines, Steam Engines, Gas Engines, Gas Producers and The Roney Stoker 
Address nearest sales office for information 
New York, 10 Bridge St. Chicago, 171 La Salle St. St. Louis, Chemical Building Denver, McPhee Building 
Boston, 131 State St. Cincinnati, Traction Building Pittsburg, Westinghouse Building San Francisco, Hunt, Mirk & Co. 
il Cleveland, New England Building Atlanta, Candler Building Philadelphia, N. American sidg. 
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New Catalog! 





International Instruments 
For ALL Kinds of Circuits 





International Electric Meter Company 


CHICAGO, ILLS. 











NOISELESS PINION 

will stop your gears 

we, from making aracket. They also reduce the 
vibration. = Write + ne tee Catalogue. 


PNEW PROCESS RAW HIDE CO. 


SYRACUSE , N.Y. 








Bishop 


420-430 East 25th Street, New York 





BISHOP WIRES AND CABLES 


Meeting the most trying conditions a specialty. 
For Controlling, for Electric Lights, 


Also for Theatre and other trying work 


Gutta=-Percha Company 


All Kinds of FLEXIBLE CABLE. 
and for Annunciators in ELEVATORS 


324 Dearborn Street, Chicago 








BARE and INSULATED COPPER WIRE 


Lead Incased Cables 


Sohn A. Roebling’s - my Co. 


NEW YORK 
OAKLAND, Cal. 


AGENCIES AND BRANCHES: 


CHICAGO 
LOS ANGELES 


Galvanized Telegraph 
Were 


Trenton, N. J. 


ATLANTA 
SEATTLE 


CLEVELAND 
PORTLAND, Ore. 








“SIMPLEX” 


No. 3000 

List price $4.00—Discount 50%. The 
quickest cut in Floor Box made. 

Try the “SmrpLtex"’ once and you'll 
always specify it. 

At all Jobbers, or of the manufactur- 
ers. 

Stanley G Patterson 
23 Murray Sr. 27 WARREN Sr. 

New York, U.S. A. 


SAMSON 


SPOT 8 a ~ 
CORD » FOR ARC LAMP AND TROLLEY CORD 
SEND FOR SAMPLE 


SAMSON CORDACE WORKS, Boston, MaAss. 

















—_ ELEGTRIGAL GoDE STANDARDS 


“0. K.? WEATHER-PROOF 
SLOW-BURNING WEATHER- 
PROOF, AND IDEAL WIRE 


PRICES AND SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R. I. 








HICKEY CONTRACTING COMPANY 


GENERAL CONTRACT: 
ING and TRUCKING 
Underground Work a Speoiaity 
Contract Department, 13 and 21 Park Row, NEW YORK 














HIGH-GRADE 


Rubber-Covered 


ane DETROIT INSULATED 


# Practical, every-day 
pany Service WIRE COMPANY 
=== Send for catalogue 
DETROIT, MICH. 


WM. H. BRISTOL 


PATENT SMOKED , 
CHART RECORDERS 


Milli-Volt meters 
Shunt Ammeters 
| Pyrometers 








WM. H. BRISTOL, 45 Vesey St., New York 




















im 











eee ee 
THREE DOLLARS A Y 
SINGLE COPIES TEN CENTS. 














THE PHOENIX 
GLASS CO. 


Pittsburg - New York - Chicago 
MANUFAGTURERS OF 


Electric Globes and 
Shades both AINCANDESCENT 


Inner and Outer Globes 
for all ENCLOSED ARC Ss YSTEMS 


\TALOGUES SERT ON REQUEST 















TRADE MARK 
REG. U.S. PATENT OFFICE... 


The Standard for Rubber Insulation 























The National Conduit 
and Cable Company 


EXECUTIVE OFFICES 
41 PARK ROW NEWYORK, N. Y. 
Manufacturers of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 


BOSTON PHILADELPHIA CHICAGO 
, SAN FRANCISCO 





Have you considered ‘“ Phono- 
Electric” Trolley Wire in your new 
construction ? 

Let us tell you why ‘* Phono- Electric” 
Trolley Wire is superior to Hard Drawn 
Copper Wire. 


Bridgeport Brass Company 
253 Broadway, New York 
Mills: Bridgeport, Conn. 


‘ROWE OID 


ELECTRICAL 
WIRES 


The Wire & Telephone Co. 
of America 
ROME - - = = N.Y. 














BRISTOL’S 


RECORDING 


VOLTMETERS 
AMMETERS 
WATTMETERS 


THE BRISTOL Co. 
Waterbury, Ct., Chicago, New York 























American 
Electrical 
Works 


Bare and Insulated Electric 


WIRE 








Main Office and Factories 
PHILLIPSDALE, - °R. I. 


If the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 


Branches: CHICAGO, 192 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 














EAGLE BRAND] Marion Insulated Wire and Rubber Co. 


MANUFACTURERS 
RUBBER COVERED WIRES AND CABLES 
Electric Light, Telephone, Mining Machine 
and Special Cables. 
MAIN OFFICE AND FACTORY, e - MARION, IND. 
TRADE MARK. | 





Chicago Office and Warehouse, 88-90 W. Van Buren St 

















BENJAMIN’S 


903 















ae & 


en 


ress <2 


FLEXIBLE CONDUIT 


CCONUMY 


RIGID CONDUIT 









x 








NATIONAL METAL 
MOLDING CO. 


FULTON BUILDING. 
PITTSBURG,PA. 




















LAMP CORDS 


— = Ane — 


ELECTRICAL 





LOWELL INSULATED 
WIRE CO. 





LOWELL, MASS. 




















MANUFACTURERS OF 


INDIANA RUBBER AND INSULATED WIRE CO. 


Paranite Rubber Covered Wires and Cabies. 
Underground, Aerial, Submarine and Inside Use. 
Telephone. Telegraph and Fire Alarm Cables. 


All Wires Are Tested at Factory. 
JONESBORO, IND. 








SKIED,. 


— 


FOR Ml 
SUBURBAN |i} 
UNDERGROUND | 
CONNECTIONS j 


USE STEEL-TAPED 
LEAD-COVERED 
CABLES 


No Conduit Few Joints 
Quickly Installed 


INSULATED 
WIRES 24 CABLES 
RUBBER - CAMBRIC 
THE SIMPLEX ELECTRICAL CO-BOSTON 




















INDEX TO ADVERTISERS PAGE 40 


CLASSIFIED INDEX PAGE 56 
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Enclosed Fuses and Slate Bases 


Contacts of all SHAWMUT 


Fuse Bases above 60 amp. are made 
without use of castings. Drawn cop=- 
per gives maximum conductivity. 


CHASE-SHAWMUT COMPANY NEWBURYPORT, MASS. 


“DIAMOND H” SWITCHES 


ONE QUALITY ONE PRICE 


“Diamond H’” Switches have a reputation built up by years of satisfactory service and they 
have proven reliable under all conditions 








oe 
<a “~ Ve 


OUR LINE WRITE FOR 
IS CATALOG 
COMPLETE AND PRICES 


SEE THAT THIS TRADE MARK IS ON EVERY SWITCH 
HART MFG. CO. 


HARTFORD, CONN. 
New York Boston Chicago Denver San Francisco Toronto London, Eng. 


“DIAMOND H” SWITCHES 


LOOK FOR OUR TRADE-MARK ACCEPT NO SUBSTITUTES 


x 
a 
2 
O 
= 
~ 
A 

















Our catalogue shows some facts which demonstrate their superiority. 
MAY WE SEND YOU ONE? 











20 


A 
2) 
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a eee 
THE BEST WAY 


IS TO 


Find Out For Yourself we VERE Ha eee 











TRADE 























MARK 
EG.U.S. PATENT OFFICE 


eae 








OKONITE OKONITE 


Wires and Cables and Manson Tape 


Are made to satisfy the critical buyer We do not know of any better tapes 
who places some value upon his and than the above for making perfectly 
his men’s time. The man who has insulated joints. Their efficiency and 
learned to buy economically is the one long life are the most important fac- 
who does not have to do any rewiring. tors toward this end. 


Crutral Clertrir Company, OR 





264-266-268-270 Fifth Avenue, Chicago 























INCANDESCENT LAMPS 
(LICENSED) 


New York & Ohio Company, Warren, Ohio 








PORTABLE AMMETERS for DIRECT CURRENT CIRCUITS 


This cut shows a portable ammeter for direct current, with self-contained shunt. All ranges up to 250 amperes have shunt inside the instru- 
ment case ; above 2©o amperes the shunt is mounted in separate case. 
When external shunts are provided, extra shunts may be employed. When shunts are self-contained, double scales 
are not practical. 


Ammeters reading both right and left from zero can be supplied at the same list price as for the corresponding range 
of ammeter with zero at left of scale. 
Ammeters may be left in circuit continuously without danger of overheating. Write for price lists. 


Send for Catalogue No. 14, describing all our A. C. and D. C. Switchboard and Portable Instruments 


KEYSTONE ELECTRICAL INSTRUMENT CO. “"" “Suittoepm ra 


New York, 39 Cortlandt Street Boston, 170 S Street Chicago, Minerallac Co., 839 Monadneck Bieck 18 
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JOBBERS 


RETAILERS AND CENTRAL 
STATION MANAGERS 


ATTENTION! 


IF YOU WANT TO INCREASE YOUR BUSINESS AND PLEASE 


YOUR CUSTOMERS — INTRODUCE THE NEV 


X-RAY REFLECTORS 


THE MOST MODERN METHOD OF LIGHTING SNOW WINDOWS 
AND WNEN USED IN CONNECTION WITH TMU NV HUG 
EEKICLENCY GEM OR TUNGSTEN LAMPS, PRODUCE A 
VERITABLE SKARCNLIGNT. 

WITH THESE REFLECTORS, YOUR CUSTOMERS CAN NAVE DAYLIGNT IN 
TMEMR STORE WINDOWS AT NIGHT. 

TNEY HAVE NEVER BREN APPROACHED BY ANY OTHER METNOD 


OF WINDOW LIGNTING -EITNRN IN REEICHENCY OR ECONOMY OF 
OF OPERATION. 


OVER 40,000 OF THESE REFLECTORS Have 
BEEN SOLD WHicnd IS THE BEST EVIDENCE THAT THEY 
ARN BEING DEMANDED BY UP-TO-DATE MERCHANTS. 


STIRRING SILVER-PLATED, SPIRALLY CORRUGATED, THIRY REELECT THE LIGNT 
WANE POST REQUIRIZD. 


DONT WAIT FOR SOMEONE ELSE TO GET IN 
ANBAD OF YOU ON THIS PROPOSITION, BUT 
WRITE FOR CATALOG AND PRICES NOW. 


NATIONAL XRAY 








REFLECTOR Co. 


243 \2. JACITSOM BouLKvaRD 
CHICAGO, LL. 
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COLUMBIA 


Enclosed Arc Carbons illuminate the majority of Streets in the 
United States. Used exclusively in Streets of CHICACO 
‘‘The Convention City”’ 


NATIONAL CARBON COMPANY, - CLEVELAND, OHIO, U. S. 


ee 2 
A. : 














OVER 26,000 MILES IN USE 
ROLLED FROM ener QUALITY STEEL 












~% WM .. ald - 
CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT 


TEB RAIL JOINT COMPANY 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 











Catalo 
Makers of HIGHEST a eer ae ee 
Rall Joints for AWARDS Bosto: n, Mass, 
Standardand/Special Chicago, 1 
Rail Sections, also Baris, $900 Buffalo, 1901 Pordand, Ore 
Girder, Step or 7 ‘ - Jeattle, Wash. 
Compromise, St. Louis, 1904 st. Louie, Mo: 50-52-54 NORTH FOURTH STREET 
and Insulating Rail Joints, protected by Patents Troy, N. Y. 
in United States and Foreign Countries. Seema Gh. PHILADELPHIA 
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THE ORIGINAL ENAMELED 


| ull 





STEEL CONDUIT 


i, 

i 

i 

1} Used throughout the world as a raceway for electric wires. 











The enamel is elastic, also acid proof, water proof, rust 





poof, not affected by the greatest extremes of temperature 




















SEND US YOUR SPECIFICATIONS. 


| 
| AMERICAN CIRCULAR LOOM CO. 


International Trust Bldg., 45 MILK STREET, BOSTON, MASS. 


/ 


= ANNAN TY el 








NEW YORK—R. B. Corey Co., 39 Cortlandt Street 
SAN FRANCISCO—John R. Cole Co., 766 Folsom Street 
CHICAGO—Thomas G. Grier, 128 West Jackson Boulevard 


























WHOLESALE ELECTRICAL SUPPLIES 


NOVELTY ELECTRIC COMPANY 







ed a 


"ELECTRODUCT” 
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ELECTRICAL 





The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 





PART BIIE, 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 















D AMERICAN PLATINUM WORKS 
EWARK, N. 





REVIEW 





DOES YOUR POLE LINE LOOK GOOD? 
Quality and a seldom go in the inventory but they count 


BISSELL mates’ CEDAR POLES 


and make sure of this winning combination. Our prices are low 
and large stocks make quick shipments possible. FELD. 


Ask for Leaflet Number Eight 


THE r. BISSELL COMPANY, Toledo, Ohio 
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SCRAP 4 
PURCHASED 


a of All Forms. 


Wire for Wireless Telegraphy. 
Resistance Wire. 


Wire and Sheet for All Purposes. 











KLEIN’S NEW ‘*CHICAGO GRIP ”’ 


is made of steel forging, polished and _ nickel- 
plated. It isa well proportioned and thoroughly 
reliable tool. The 
draw link is ar- 
ranged so it does 
not fall in the way 
of the wire. Does 


Made by 
KLEIN 















Highest grade for electrical insulat and 
mechanical purposes. In sheets, tihes, 
rods and special shapes. 


CATALOGUE AND SAMPLES ON APPLICA!iON 


AMERICAN VULCANIZED FIBRE 60, 


WILMINCTON, DEL. 


ORIGINAL 


VULCANIZED 
FIBRE 














equally good work 


Va 








ih on iron or copper 
ALL PROMINENT SUPPLY HOUSES CARRY OUR PRODUCTS «= 
MATHIAS KLEIN & SONS, 


No. 368A for No.6 wire and smaller 82 West Van Buren Street, CHICAGO, ILL. 











COMMONWEALTH EDISON COMPANY 


‘‘American’”’ Electric Heating Appliances 
“STANDARD” 
OUR LINE CONSISTS OF OVER 185 DEVICES 
AMERICAN ELECTRICAL HEATER COMPANY 


Main Office and Factory: DETROIT, MICH. 
Oldest and Largest Exclusive Makers in the Worid 











REPAIR SHOPS 


76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 


High-Grade Machine Work of all kinds. 





Correspondence Solicited 








“SIMPLEX” 


No. 3000 
_List price $4.00—Discount 50 
quickest cut in Floor Box made. 
Try the “SmmpLex” once and 
always specify it. 
At all Jobbers, or of the manu! 
ers. 


The 
u'll 
ictur- 
Stanley G Patterson 


23 Murray St. 27 Warren Sr. 
New York, U.S. A. 











IF YOU WISH Everything that has been written on any special subject in 
TO KNOW which you are interested. 

IF YOU ARE In a simple and practical method of keeping in touch with the 

INTERESTED progress of your profession at home and abroad 





——CONSULT——_ 


TECHNICAL INDEX 


REVIEW OF CURRENT TECHNICAL LITERATURE 






THE 


A SYSTEMATIC 


Carefully classified according to oe, ap- 
pears monthly, and contains the ti woes 
concise atest of all articles of “es 


ORDINARY EDITION CARD-INDEXING 





tance appearing in the technical journals, ea EDITION 
10s. 6p. ($2.50) proceedings of technical societies, as well as the 16s. Op ($4 0) 
titles of the various new books published on ¥ i . 
YEARLY technical subjects. It has already listed 70,000 YEARLY 


articles and books. 





Sample Copy: 18. ($0.25) 





Every Gevelopment in every branch of ELECTRICAL ENGINEERING PRACTICE 
is recorded and may be traced by THE TECHNICAL INDEX 


M. J. FITZPATRICK, Publisher, 88 Chancery Lane, London 

















































“Southern Mills’ 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 




























SUBSCRIPTION PRICE, $1.50 PER YEAR 











er Staples 


nee 


Blake Signal & Mfg. Co. 


4 Sizes 


ieee 1900 


Write for Samples 


BLAKE 


Tube Flux for Soldering 





Patented Feb. 4, 1908. 


Compressed Cleats 


PUASTERING 






FOR USE ON 





OTe ALuainuee 110, 


EXACT SIZE PAT. JULY 1906 


Summer St., BOSTON, MASS. 
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T#e Electric Storage Battery Co. 


MANUFACTURER OF 


“Chloride Hecumulator’” and tne“ Exide’ Battery 








SAN FRANCISCO 


PH! ADELPHIA NEW YORK BOSTON CHICAGO 


ST. LOUIS CLEVELAND ATLANTA 
TORONTO 








L a4 | (Compare our prices 
Mic a | on Raw Mica and 
ad | Manufactured Mica 


with prices you have 


Prices _ been paying our 








competitors, 
educed | 
R ul WHY PAY 
We do not intend to change or increase our list | FANCY PRICES? 


prices. We do not follow our competitors. 














CHICAGO MICA COMPANY 


VALPARAISO, INDIANA 











MANY’S THE TIME 


That central stations 
have turned losses into 
profits by changing to 
A.-B. ARC LAMPS. 
Long and excellent serv- 
ice, coupled with eco- 
nomical maintenance, is 
largely responsible for 
the sure profits obtain- 
able from the use of 
A.-B. LAMPS. 








Write for bulletins, 
prices and information. 





The Adams-Bagnall Electric Company 
General Offices and Factory, imaashinamnaiaiiit OHIO 


14 Liberty St., New York City 358 No. Hyde Park Ave., Scranton, Pa 
303 Dearborn St., Chicago, [ll. 12s Empire Bidg., Atlanta, Ga. 
5 Arch St., Phil adelphia, Pa. R. E. T. Pringle Co,, Montreal, Quebec 





inseseitinnaeadeinietmemnsinteceeh ciaainnn i cmeecioeeed j 














TRUMBULL 
PANEL BOARDS 


WRITE FOR CATALOG 


TRUMBULL ELECTRIC 
MFG. CO. 
PLAINVILLE, CONN. 


New YorkK Boston 
186 LIBERTY ST. 65-67 OLIVER ST. 




















IZE for size and type for 
type, our Circuit Breaker 
will carry more amperes than 
the other fellow’s, not because 
there is any difference in the 
quality of the amperes going 
through ours, simply because 
we put more copper in it— 
that’s all. 


The CUTTERCO.,Philadelphia 


120 Liberty Street, - - - New York 
636 Marquette Building, - Chicago, Ill. 
1122 Park Building. =- Pittsburg, Pa. 
766 Folsom Street, San Francisco, Cal. 


The I-T-E Electric Co., Ltd., 
72 Finsbury Pavement, London, E. C., England 
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STUNG!!! \& 


Did the Money Panic sting you too? Did merchants in your town cut down their lighting? Shops reduce 
their power demand? Residence customers cry “‘ Cut it out?” 

Of course, like others, you are still smarting from the effects of the stringency. It would be hard work to talk 
DISTRICT STEAM HEATING just now, but—it is a fact that the companies who supplied steam for 
heating purposes last winter didn’t know much about the panic. Their earnings in the steam heating 
department were not curtailed. People had to have heat. Not only that—those companies actually in- 
creased their earnings. 

How? 

By taking the opportunity presented by the panic, and compelling owners of isolated electric plants to abandon 
them and buy their LIGHT, HEAT AND POWER. The majority of isolated plants in medium to large 
cities are operated at a great expense, because the owners must have heat. The electricity is generated as a 
by-product. 

The net income per building for heat is more than the combined income from gas, water, electric light and power. 

The ability of electric companies to furnish steam for heating purposes has proven to be one of the best means Ff 
of securing new electrical business. As an illustration—we installed a DISTRICT STEAM HEATING 
SYSTEM for an electric company in a town in the middle west and in a comparatively short time they increased 
their electrical business over 4QQ% and succeeded in shutting down every isolated electric plant along their 
heating mains. Can you beat it? 


Bieiress 


oh, 















Call on us at the N. E. L. A. Convention and ask questions. 


American District Steam Company 


Main Office: Western Offices: Factories: 
Lockport, N. Y. Monadnock Block, Chicago Lockport, N. Y., N. Tonawanda, N. Y. 
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Don’t Miss Our 


EXHIBIT res, 


SERVICE BOX 


of NEW ELECTRICAL SUP: 
PLIES in Spaces 15:16 Audi- 
torium Hall at N. E. 1. A. 
Convention held in Chicago 


MAY 19 to 22, 1908 
H. W. Johns-Manville Co. 


New York, Milwaukee, Chicago, Boston, 
Philadelphia, St. Louis, Pittsburg, Cleve- 
land, Buffalo, Baltimore. New Orleans, Kan- 
sas City, Minneapolis, San Francisco, Los 
Angeles, Seattle, Dallas, 
London. 


























THE LINOLITE SYSTEM OF LIGHTING 
















Why Trust to Frivo- 
lous Winds—Put your 
Wires Underground. 


G. M. GEST 

ENGINEER and 

EXPERT ELECTRICAL 
SUBWAY CONTRACTOR 


NEW YORK—277 BROADWAY 
CHICAGO—MONADNOCK BUILDING 
CINCINNATI- UNION TRUST BUILDING 














WHY NOT ELIMINATE EVERY 
ELEMENT OF CHANCE 
By installing the 


Dielectric Underground System? 














The only successful solid system without conduits or 
lead encased cables, 





Why not invest your money where dividends are sure 
and satisfactory? The elimination of the cost of main- 
tenance alone will pay for the original cost of installing 
the Dielectric System. Once properly laid is perma- 
nent, indestructible, efficient and safe. Impervious to 
storms or climatic conditions. 


LET US ESTIMATE ON YOUR NEXT CONTRACT 


DIELECTRIC COMPANY OF AMERICA 
Belleville, N. J. 
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» TRADE MARK 
REG. US. PAT. OFFICE, 


Okonite 
Insulated 
Wires 
and Cables 
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TRADE 
REG. U.S. PATENT OFFICE 














Initially high factory 
tests are gratifying; but 
how much more gratify- 
ing to have this excellence 
uniformly maintained --- 
even exceeded---years af- 
ter your wires have been 
installed. 

Okonite improves with 
age. 
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THE OKONITE COMPANY, Limited 


Broadway 


New York 


—<_. 
——! 


The Standard for Rubber Insulation 


y Y 





TOF FICE. 


Okonite 
Tape 


Manson 
Tape 
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| From the Atlantic to the Pacific 
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r Rubber Insulation 


OKONITE keeps you in the channel of success 
No grounding No breakdowns 


THE OKONITE COMPANY Ltd. 


253 BROADWAY NEW YORK 











Vol. 52—No, 99 








FOR 
50 YEARS 


THE 

STANDARD 
OF 

EXCELLENCE 
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INSULATED WIRES AND CABLES 


Kerite 


“the insulation which has with- 
stood successfully the test of half 
a century.” Kerite insulation is a 
combination of crude Kerite with the 
finest Para rubber. Kerite preserves the 
rubber, and .Kerite itself has proved its 
wonderful durability by the actual test 
Of fifty years. 


Kerite 


wires and cables installed half a century 
ago are in service new. 


AERIAL :; UNDERGROUND ::; SUBMARINE 


CABLES 


ELECTRIC LICHT 4% POWER 
ELECTRIC RAILWAY, SIGNAL, 
TELEPHONE, TELEGRAPH, ETC. 
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Hr A FA FR Id This Additional REWINDING TEST Comes Before 
pia 


Every Spool of Quality Magnet Wire We Ship. 
You are safe in buying STROMBERG-CARLSON Quality Magnet 


Wire upon our recommendation or that of our many satisfied customers, 
@ Made of Soft Pure Copper and Italian Tram Silk. 


MmO Za 
Amro 




















YUMACrOA mrmep Ar=w 
Cc PKOM UH HNZO—4sPrcuZz=— 





@, We ask you to give us your next order—then make a test or compar- 
ison in your own way—you will always find STROMBERG-CARLSON 
the best product. 


Omam<00 AmMancwnz 


Bi 


NATIONAL ELECTRICAL COVE STANDARD Stromberg-Carlson Telephone Manufacturing Co. 
| Sere ener ee | Rochester, New York Chicago, Illinois 


OMr-BroQo OZ>r> oma—-S 




















Elevating—Conveying—Power Transmission 


Screenin ling Goat W Coal Mining—Coa! and 
Rock Drilling—Coal Washing Machinery and 
Electric Leommstives. Catalogues are yours 
for the asking. Address 

ARREETAED 


2200 WASHINGTON AVENUE, PHILADELPHIA, PA, 


ELEPHANT BRAND - ‘ heap t- Boeonge fs 


INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
— DELTA METAL — 


CASTINGS, STAMPINGS and FORGINGS 
REG. U. S. PAT. OFF. ORIGINAL ano Soe Makers In THe U. S. 


THE JEFFREY MFG. CO. 
COLUMBUS, OHIO, U. 8. A. 








ELEPHANT BRAND VTHE PHOSPHOR BRONZE SMELTING GO., Limite. | 














ATLANTIO INSULATED WIRE AND OABLE Oo. , 
WIRES anp CABLES GILPIN, V. C. Menamelen steel Cot 


SCRANTON BUTTON CO 


e e e dt 
FOR SUBMARINE, AERIAL, UNDERGROUND AND Electrical Specialties | WOOLLEY ELECTRIC CO ; 


INTERIOR USE Enclosed Fuse Materia! 
FAOTORY 120 LIBERTY STREPT QUOTATIONS CHEERFULLY FURNISHED 


STAMFORD, CONN. NEW YORK OITY 120 LIBERTY STREET NEW YORK 

















WINDING MACHINERY RUBBER COVERED WIRES AND CABLES ECK 
FOR INSULATING WIRE a sexs, National India Rubber Co. Dynamo & Motor Co. 
‘ nN SINS Oe So%9 Factories and General Offices: BELLEVILLE, §. J. 

American Insulating Machinery Co. — : me BRISTOL, R. I. 


N. W. Cor. Hancock and Oxford Streets is Branch Offices : Direct Current Dynamos 
PHILADELPHIA, PA. é New York Chicago Boston Buffalo Baltimore Trade-Mark and Motors, y—2) H. P. 





























H. N. FENNER, PRESIDENT J. F, BLAUVELT, AGEnt RUSSELL W. KNIGHT, TrEasuRER 


NEW ENCLAND BUTT COMPANY 


MANUFACTURERS OF 


VMIACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Bralders 
FINE CASTINGS A SPECIALTY 
304 PEARL STREET, . - - PROVIDENCE, R. I., U. &. A. | 


























fy SOLE MANUFACTURER 
HUDSON TERMINAL- CORTLANDT BLOG sf Y0 oy K 
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Habirshaw Wire Company 


Offices: 253 Broadway, New York City Works: Yonkers, New York 


A FEW PROMINENT BUILDINGS 
INSTALLED WITH 








(TRADE-MARK) 


THE HIGHEST GRADE OF ‘‘RED CORE,” ‘‘WHITE CORE,’’ ‘BLACK 
CORE" TELEPHONE, TELEGRAPH, AND ALL KINDS OF ‘‘CODE”’ 
AND SPECIAL WIRES, AS WELL AS S!GNAL, SUBMARINE, 
MINE, TORPEDO AND UNDERGROUND CABLES, ETC. 





ENGINEERS CLUB, NEW YORK CITY 





/ 

















i NO Re ie EE oak 








SP teraiat 


RESIDENCE OF C. M. SCHWAB, NEW YORK CITY 





GORHAM BUILDING, NEW YORK CITY 














ELECTRICAL REVIEW Vol. 52—No, 29 


SLA ARR RII 
Highest GradeQuality 








Electrically and mechanically better 











LX, 

















Insulated 





WEATHERPROOF 


WEATHERPROOF, SLOW-BURNING WIRE 


is Prices and samples on application 


Collyer Insulated Wire G&G Cable Co. 


NATIONAL ELECTRICAL CODE STANDARD 


than any other wire made 








x 


Wires 























SLOW-BURNING 








P rrerpapempepeieipepeptice es pei remupeieisepentetige 





























TH : 
CS Se Se SAVH MONEY 
Inventive Age a 
BY ORDERING 
Germania Lam ps 
ONE DOLLAR A YEAR Write for Independent Prices 
Contains index of all patents issued each — =" seiantinias or a a 
——_ ee oo oad 120 Liberty Street 420-422 Ogden Street 
National Union Bldg., Washington, D. C. AGENTS WANTED EVERYWHERE 





<<a Superior Quality 
sag Serene only | [ELEGTANG CONDENSER 


s%'/) Send for complete catalogue 






4 ual ammeters and volt-ammeters. Standards a Specialty 


 é 78 Cortlandt Street, New York 709 Lexington Ave., New York 


WM. MARSHALL, Maaafacterer 


ji) of our compact voltmeters, 


L. M. PIGNOLET 

















INSULATING 
VARNISHES 


INSURE thorough 


. Black Baking Varnish 

. Clear Baking Varnish 

. Black Finishing Varnish 

. Black Air-Drying Varnish 

Core Plate Varnishes 

. C. Armature and Field Coil Varnish 
. P. C. impregnating Compounds 


THE STANDARD PAINT CO. 
MAIN OFFICES 100 WILLIAM ST. NEW YORK 
CHICAGO ST. LOUIS KANSAS CITY BOSTON 
PHILADELPHIA NEW ORLEANS 


Prerice 
Pee eS 
OPARN® 


vU 











ELECTRICAL 
COMPOUNDS 


The oldest and best 
knewn Insulators 


INSULATING 
TAPE 


Always pliable 
Will not vulcanize 
Is water, acidana alkali 
































par oS 


ELECTRICAL REVIEW 17 








ae 


A as 5%; 
ae ca ae 
a 
eShret 
Seer s 


By Hees 
ae 






The Most Efficient and 
Economical Service is 
Only Secured by the 
Highest Class Material 





National Electrical.Code 
Standard 
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OUT OF ORDER AGAIN? 


This is an everyday occur- 
rence in Central Stations having 
cheap and unreliable meters. 
BUY A DUNCAN and stop that KicHing, 


wrangling about bills, grouchy patrons, 
loss of revenue, etc. 


THERE IS ONLY ONE WAY to prevent this onslaught on 
the nervous system of your customers as well as your 
own—BUY A DUNCAN. Try the remedy. 


DUNCAN ELECTRIC MFG. COMPANY 


LAFAYETTE, IND. 
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INTERNATIONAL 


ELECTRIC METER COMPANY 


Sa é ~ Shs At —— i ‘ 
. 0.2 ENR. > 

i a7 S Z 
« INTERNATIONAL = 


ELECTRIC METER: COMPANY 
g 


16 no I 
79 100 Pa) tu 
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REVIEW 1) 


From 


A 

To 

Z. 

Every 

Detail 

Is 

Right 

In 

The 
International 
Alternating 
And 

Direct 
Current 
Switchboard 
And 
Portable 
Instruments 


Send for new Catalog 


International Electric Meter Co. 


CHICAGO, U. S. A. 


205 Postal Telegraph Bldg. 10609 Cedar Avenue 1101 Chemical Bldg 


CLEVELAND ST. LOUIS 
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5 
BENJAMIN 
NEW 
SEPARABLE WIRELESS 











Principal Parts 


NATIONAL CODE STANDARD 


Simplifies Installation 
Saves 
Time 
and 


Labor 


y, 
CLUSTER \® 











Glassware May Be 
Installed or 

Removed Without 
Disturbing Wiring 


Connections 

















CHICAGO 


Benjamin Electric Mfg. Co. 


San Francisco 























MAKERS OF 


LEAD COVERED PAPER AND RUBBER 


OFFICE, 80 SOUTH STREET, NEW YORK 





WATERBURY COMPANY 
INSULATED CABLES 


FOR TELEPHONE, TELECRAPH AND POWER 
ESTABLISHED 1816 
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Demand 


WHITNEY 





G. S. TYPE 


THE REASON; OUR LINE Embodies Everything for the 


Laboratory, Central-Station Engineer and Contractor 
DON’T FORGET TO REMEMBER WHITNEY 


SUY WHITNEY SPECIFY WHITNEY USE WHITNEY 


WHITNEY ELECTRICAL INSTRUMENT CO. 


203 BROADWAY, NEW YORK 
—and— 
1101 Monadnock Building, CHICAGO 1427 Park Building, PITTSBURG 723 Williamson Building, CLEVELAND 
MACHADO & ROLLER, General Sales Agents 


x 
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POOR COMMUTATION 


SOMETHING NEW HIGH TEMPERATURE 


THE “CHICAGO GRIP” R CUT COMMUTATOR se 


FOR INSULATED WIRB | 
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CARBON BRUSH AILMENTS 











Diagnosis » LOW CONDUCTIVITY 





“LeValley Vitae Carbon Brushes” 


ONE APPLICATION 
2 — Endorsed by manufacturers of Electric Machines in nearly every country in the world. 
oa 











For fifteen years the Standard Carbon Brush. Write for Testimonials. . 








No. 3581, now ready for the market Le Valley Vitae Carbon Brush Co. 
stone wane 415 East Tremont Avenue New York City 





‘«‘CHICAGO GRIP” FOR BARE WIRE 











No. 358, for No. 8 Copper, and smaller 
3 8A, oe oe 4 oe es 77 


Cc, se oe 0 oe oe oe 
358B, “ 0000 «* ee Ke , 
All of above can be furnished with pulley. All prominent supply e@ e e U n t O Nn O + S 


houses carry our products. 


MATHIAS KLEIN & SONS 
82 W. Van Buren St., Chicago, III. 

















Electrical Tapes and Sleevings 


Ss age , PROVIDENCE, R. I. 
SE 
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W.S. Barstow G Co. 


INCORPORATED 


Designing and Constructing 


ENCINEERS 


NEW YORK CITY 50 Pine Street 
PORTLAND, ORE. Failing Building 








ANNOUNCEMENT 


To the Construction Departinents of Telephone, 
Telegraph, Electric Light and Power Transmission 
Companies we desire to- announce that we have 
purchased the Patents, Assets and Gooi Will of 
the Steel Gain Manufacturing Co 

The device formerly known as the Bull Dog 
Steel Gain will be manufactured and sold) by us 
as the 


BELDEN STEEL GAIN 


The illustrations show the type of gain used on 
high-tension lines; we make 14 other types and 
sizes, Besides saving the cost of cutting a gain in the pole, this device 
does away with cross-arm braces, strengthens the pole and facilitates the 
placing and alignment of the cross-arm. 

It can be houcht forthe same amount or even less than it costs to cuta 


BELDEN TEST CONNECTOR 


Will overcome a great many of the annoying features apparent in the old style. 
The illustrations tell nearly all that can be told. The simplicity, adaptability 
and strength of these connectors will be appreciated by every man in the con- 






gain. 


struction department, 


COMPLETE I FORMATION AND PRICES ON REQUEST 


BELDEN cee COMPANY 


194 Michigan Street CHICAGO 
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NOTICE 


The Barr Electric Heating Go. 


Has Incorporated Under the Name of 


The Guaranty Electric Heater Go. 


In no way do we desire to be confused with 


The W. J. Barr Electric Mfg. Co. 
OUR ELECTRIC FLAT IRONS 


4re Manufactured under the Supervision and Management of 


W. J. BARR 











THIS COMPANY IS THE ONLY ONE GIVING A 


GUARANTEE AND WARRANTY BORD 


WITH EACH AND EVERY IRON 





Yhe Resistance Material in the Heater is not Wire and 
will not corrode or disintegrate 


The Guaranty Electric Heater Go. 
1686 W. THIRD ST. 
CLEVELAND, OHIO 
4. f. BROWN, Fastern Representative, [20 Liberty St., New York 
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The 


American 
Bell Telephone 
Company, 


125 Milk Street, Boston, Mass. 














OS TT 












Testing 
Rheostats 





For direct and alternat- 
ing currents 


(non-inductive resistance) 


These load rheostats re- 
place lamp banks 





RESISTANCES 


The following table shows Stock Rheostats ready for immediate 
shipment 


PRICE LIST OF STOCK RHEOSTATS 


Cata oyu 
No Volts Ampere Divisions 

LR iio 120 5.1.1.5, 2.2.5.9. 35, 4, 4.5, 5, ete., in Samp. divs. to 10amp,. max. 

LR 115 12 5.1.1.5, ete.. in 5S amp. divisions to 15 amp. max 

LR 120 110 5,1, 1.5, ete in 5 amp. divisions tv 20 amp. max 
Dimensions List Price Code Word Weight 
5x 8x9 S14 00 Warily 10 Ibs 
5x 9x9 15.00 Warhorse 11 Ibs. 
5x12x9 20.08 Warlike 13 Ibs 

i f 

Fireproo 
Permanent 





The resistance elements 
are built up of “Ward 
Leonard ” enamelled resist- 
ance units. They are fire- 
proof, strong and light, and 
are thoroughly protected 
against mechanical, elec- 
trical and chemical depre- 
ciation. 


SMALL—LIGHT WEIGHT 








COMPLETE RHEOSTAT 


There are several switches in parallel, each switch controlling its respective 
resistance. To secure any desired current or load within the limits of the rheostar 
it is merely necessary to close such switches as will allow the desired current to 
pass. As each resistance is designed to carry the full amperes that can be made 
to pass through it by the full line volts. * burn-outs* are impossible Each 
switch is marked with the number of amperes that will pass when it is closed and 
all the other switches are open. The frame is complete in itself. The resistances 
are fastened to the face plate The face plate and resistances cain be taken ont 
by removing four brass screws. A proper shape to carry easily. 


Ward Leonard Electric Co., Bronxville, New York 
F. B. BADT & CO., Monadnock Bldg., Chicago, Ill. 





We build METER-TESTING RHEOSTATS for 
STATION SERVICE of any desired capacity 
WARD LEONARD ELECTRIC CO. BRONXVILLE, N. Y, 
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S. MORGAN ‘SMITH COMPANY, YORK, PA., U. S. A. 








Branch Office: 


McCORMICK TURBINES 


both Cylinder * 
ENORMOUS power are used in hundreds 


of electric power plants throughout the world. 


We make a specialty of designing 
turbines to meet the requirements 
of the public. 


We build Francis turbines in spiral 
flumes to operate under high heads. 


176 Federal St., BOSTON, MASS. 


and Wicket Gate, giving 


THE ELECTRIC CABLE 0, 


Manufacturers of 


Rubber Covered Wire Magnet Wire 
Weatherproof Wire Annunciator Wire 
Voltax Feeder Cables Office Wire 


Voltax Insulating Compound 


Voltax Protective Compound 
For Steel and Wood 


NEW YORK OFFICE . 
CHICAGO OFFICE - 
BOSTON OFFICE - 


17 Battery Place 
Monadnock Block 
Old South Building 
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International Electric Meter Co... 
Inventive Age Publishing Co..... 
[ron City Engineering Co........ 


wane ee ey ee ey 


Sotrey MIG OO... onc. cesicsnce's 
Jessop & Sons, Wm.............. 
Johns-Manville Co., H. W........ 


K 


Kellogg Switchboard & Supply 
Co 1 
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Keliy, John F., Engineering Co . 

Keystone Electrical Instrument Co. 
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Klein & Sons, Mathias ......... 
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Lang Hiectric Co., Ji... .5006<% 
Lansingh, Van Rensselaer........ 
Lawrence Electric Co., F. D.. 

Leclanche Battery ye 
Leeds & ay a OS aera ae 


LeValley V ‘tae Carbon Brush Co.. 
Lima Insulator Co 
Locke Insulator Mfg. Co......... 
Bord BCCI WOO. 50050000000 0000 
Lowell Insulated Wire Co......... 
Span SINE 50 .c6ccas esos 


Macbeth-Evans Glass Co 
Machado & Roller............... 
Manhattan Electrical Supply Co.. 
Marion Ins. Wire & Rubber Co.... 
Marshall, Albert J ..........52:s060 
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19 
16 
90 


14 


87 


5,66 


91 
44 


28 
21 


59 


MABPONAII SR WWAN \:..,csiccieci cs ss 0m.5 16 
Marshall Electric Mfg Co........ 67 
Matthews & Bro., W.N.......... 112 
McMeen, Samuel G............ 91 
Morahon; Ralph, 665.05 ssse%0 91 
Michigan College of Mines........ 87 
Miller, Kempster B............. 91 
MERCPOUAC COs si isisiesic'ste0 tee nnws 57 
RESCH GLE WHER se. sioieiniesisesearece qv 
Monarch Electric Mfg. Co........ 

Moore; Altea Be. ceewceweiec. « 1 
DOME; TOR PP ii sisosawewere 24 

N 

National Carbon Oo............. 5 
National Conduit & Cable Co..... 1 
National India Rubber Co....... 14 
National Metal Moulding Co...... ] 
National X-Ray Reflector Co...... 9 
New England Butt Co ......... 


New England Engineering Co.... 
New Jersey Central R. R 
New Process Raw Hide Co. ... 
New York Edison Co............ 
New York & Ohio Co 

New York Insulated Wire Co.. 
New York Telephone Co.......... 
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Novelty Electric Co............. 
Novelty Inc. Lamp Co........... 
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Oneida Community Co........... 


Ostrander, W. R. & Co..... . 
r=) 
Pacific Elec. & Mfg. Co.......... 


Paiste Co., H. T 
Partrick, Carter & Wilkins Co.... 
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x, to 5 H. P., is fully described in Bulletin 78 K. 
It is the standard small-power machine. 


CROCKER-WHEELER COMPANY 
AMPERE, N. J. 














COLOR CAPS 


FOR ELECTRIC SIGNS 


Cheaper than natural 
colored glass lamps, and 
better than dipped lamps. 

Gives a beautiful col- 
ored letter with a rich, 
white background. 

Increases the reading 
distance. 

4-, & and 16-candle- 
power sizes. 

Opal, Ruby, Blue, 
Green, Amber. 


Solar Electric Co. 


161-63 So. Canal St. 
Chicago 





CATALOG C-22 
OF 


Something Electrical for Everybody 
FREE—SEND FOR it 
Manhattan Electrical Supply Go, 


NEW YORK CHICAGA 
17 Park Place 188 Fifth Avenue 














" AMERICAN ” 
STORAGE GELLS ARE THE BEST 


Send for Descriptive Catalogue 


AMERICAN BATTERY COMPANY 
173 So. Clinton St., Chicago, Ill. 





ESTABLISHED 1889 


ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 
‘“‘UNIT”’ 
ENAMEL 
RHEOSTATS 


The oat Elec: 
tric eating ompany 
CAMBRIDGEPORT, MASS. 

















ALTERNATING CURRENT 
MOTORS 


anND 


Oo; ST ome a ES 


mero er 


CENTURY ELECTRIC CO. 


ST. LOUIS, fA 








Manufacturer of 


Mast Arms, 
ole a 
Awing om 


THE 

B 7 a Y 

MA aeoe 

A Re ia & Brackets 

BB DEApY New Bean] Sct ce 
Catalogue me Prices Furnished on Appiication 











QUICK AND GOOD WORK 


Is the Kind That 
BURNLEY 


Soldering Paste 


(Patented) 
Will Help You to Do 


Put up in 2 0z., 4 0z., % Ib., 
1 lb., 5 Ib., 10 Ib. and 50 Ib. 
packages. 


STICK AND PASTE 
The Burnley Battery and 


Mfg. Co. 
NORTHEAST, PA. 


DRY BATTERIES 

















ELMER P. MORRIS COMPANY, 72 Trinity Place, New York 


Plain and ornamental iron and steel poles and brackets, high-tension pins, brackets and break-armis ; 
complete equipments for the construction and operation of electric railways and high-tension lines. 











When in BOSTON Stay at the 


Copley Square Hotel 


Cor. Huntington Ave. and Exeter St. 


The most centrally located hotel for travelers and visitors. 
from Boston & Albany “Huntington Avenue Station” and N. Y., N. H. & H. 
Blectric cars pass the door to B. & M. B. R. “North 
Station” and connect with “L’” and surface lines to all parts of the city 


“Back Bay Station.” 


and suburbs. 


Ten minutes’ walk to shopping and business district. 


A high-class, modern house, intelligent service, moderate prices, pleasant 
Long-distance telephone in every room. 


Ladies traveling alone are assured of courteous attention. 
AMOS H. WHIPPLE, Proprietor 
Copley Square is Boston’s literary, musical, artistic and religious centre. 


rooms, superior cuisine. 


One block 
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WESTERN ELECTRIC 


EASTERN CENTRAL GE O@MPANY WESTERN PACIFIC 
NEW YORK CHICAGO SAINT LOUIS SAN FRANCISCO 
LADELPHIA — INDIANAPOLIS meena ene pisvids 









CINCINNATI DALLAS LOS ANGELES 
MINNEAPOUS SALT LAKE CITY = 
SAINT PAUL OMAHA SEATTLE 





WRITE OUR NEAREST HOUSE 


ALTERNATING 
CURRENT 
GENERATORS 


FOR CENTRAL STATIONS 
IN SIZES LARGE OR SMALL 



















From your standpoint as the user, the 
three most important features of 


A. C. GENERATORS 


to be considered are Heating, Regulation and 
Efficiency. 

The heating is kept low by a generous 
and especially well-ventilated design of those 
parts in which heat is developed. 

Perfect regulation is obtained by so pro- 
portioning the parts as to reduce to the lowest 
possible value the quantities which tend most 
strongly to prevent good regulation. 

Western Electric A. C. Generators will 
give you the highest average or all-day 
efficiency. 

Send for a copy of our Catalogue No. 
306 on Alternators. 


THE BUFFALO GRIP 


is the most popular tool of its class ever placed on the 
market because it instantaneously grips the wire and wi// 











‘ 4 BUFFALO GRIP WITH PULLEY 
not drop off. Tt will not slip under the severest tension 
Pp 


and will not injure the softest wire, and remember 


it doesn’t let go. Send for circular and prices to-day. 
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WARD LEONARD - 


Battery Charging 


Rheostats For Ignition 
Cells and Portable Batteries 


UNIVERSAL TYPES 





Foolproof 
Fireproof 


Permanent 





Any number of cells, 
from 1 to 5, charged 
singly or in series, on 
a 120-volt direct-cur- 
rent circuit. There 
are several switches in 
parallel; each switch 
controlling its respect- 
ive resistance. Each 
switch is marked with 
the number of amperes that will pass when the 
switch is closed. To secure any desired charging 
current within the limits of the rheostat, it is merely 
necessary to close such switches as will allow the 
desired current to pass. As each resistance is 
designed to connect across the line, ‘“burn-outs” are 
impossible. 
TABLE OF STANDARD STOCK RHEOSTATS 





“UCE” TYPE 





Number 
Charging Currents Catalogue Price Code of Dimensions 
Amperes Number (List) Word Switches Face Depth 
24. UCI 13 $10.0 Wifehooi 2 5°x6”" xy” 
495 324. 5.67 UCI 17. 112.50 Wifeless 3 5°x8” xq’ 
I, 2, 3,4, 5,6, 7—13, 14,15 UCI 115 17.50 Wigwam 5. 5’xIo"xg’ 
I, 2, 3,4, 5, 6, 7—18, 19,20 UCI 120 2309 Wildbret 6 5°x12"x9g" 
I, 2, 3. 4, 5, 6, 7—23, 24,25 UCI 125 26.00 Wilderness 6 5’x14"xg" 





Always order by catalogue number or code word. 
LIBERAL DISCOUNT 


The resistances are Ward Leonard standard enameled 
resistance units. They are fireproof, strong and light, and 
are thoroughly protected against mechanical, chemical 
and electrical depreciation. Comprehensive stock carried 
at all times. 





F. B. Badt & Co. 


Monadnock Bldg., 
Chicago, IIl. 


Ward Leonard 


Electric Co. 
Bronxville, N. Y. 





We build battery charging resistances for the control of single sets of 
batteries. Sell one to every owner of a gasolene motor-car. 
WarD LEONARD ELEctTRIc Co. 
BRONXVILLE, N. Y. 




















26 ELECTRICAL REVIEW Vol. 52—No, 29 











A GUARANTEE 


Push Switch 
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PROMPT 
SHIPMENTS 





Li 


QUALITY, 


| UNION FUSE 


251 C60 
VOLTS = AMPS 


UNION” tuene is staencra 


ACCURACY, 
CHICAGO FUSE WIRE & MFG. CO. 





RELIABILITY 


CHICAGO AND 
NEW YORK 


WRITE FOR 
CATALOGUE 

















must govern or it is worse than 
useless. 
pensating Governors are in suc- 
cessful use on power and lighting 
plants. 


A WATER WHEEL 
GOVERNOR 


Hundreds of our Com- 


They must be good. 
Let us send you our catalogue 











IZES \, 1, 2, 3, 4, 

5 and 8 H. P. on 
one hundred pounds 
steam pressure. Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth end steady 
at any speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 








Rochester Machine 
Tool Works 


Limited 














WOODWARD GOVERNOR CO. | | wittin % from no — 
load to full load. ochester, N.¥.,U.S. A, 
656 Race St., ROCKFORD, ILL. Send for Catalogue. () 
ALPHABETICAL INDEX.—(Continued from page 24.) 

P s Ss Ww 
Pettingell-Andrews Co... ..... SADE, 3c .cu sense vance ene ans 2 Stromberg-Carlson Tel. Mfg. Co... 14 Ward Leonard Elec. Co.........23,% 
nestor ve e eeu one — BOR Bt WV He. oS casueiesencisees 01 -Sundh) Blecitie Coss<.cscssc cones Warren Electric Mfg. Co.......... 9 

liladelphia Electric Co. ........ t Y 8 

Phillips, Eugene F............ 1 ee iio Drs renennens ud Waterbury Company............ 20 

Phillips Insulated Wire Co. ...... 112 ee - Sosgudoueiaomelial - iJ Western Electric Co. ............... % 

Phosphor-Bronze Smelting Co.... 14 _— ocigees piaisiers steleason iss ae © seamen Uta tie 

Pignolet, Louis BM. .6.6602s. 620s 87 Simplex Electrical Co............ 1 f : 

fh i Me ; Triumph: Blectric'Co.........600080. 102 i , 

Prentiss Clock Improvement Co.. 87 simplex Electric Heating Co..... 24 _ facturing Co.............109, 110,111 
; Trumbull Electric Mfg. Co. ..... r ; ' 

Q Smith Company, §. Morgan...... 24 Westinghouse Lamp Co........... 50 
ee i A re 67 Solar Electric Co................ 24 Westinghouse Machine Co........ 111 

R a AAAS visio te eiaveresenisry aah 6 Vv Weston Elec. Inst. Co.............. 70 

Spaulding Hotel Co.............. 

Rail Joint Company.............  eenengenie: eaanileigg Van Nostrand Company, D....... White B00, F.Gicvescccccn--: 01 
Sand Warren B 91 Standard Paint Co...........:. ~ a6 

MW METERD..26:ccGs 05s oes { ‘ : ‘ 
Reisinger, Hugo...............:. 54 Standard Underground Cable Co. 112 w pdesaaid Electrical Inst. Co...... . 
Ridgway Dynamo & Engine Co. . 103 Stanley & Patterson ............. 6 Willard Storage Battery Co.. .... 
Rochester MachineToo! Wks.,Ltd. 28 Stanton, Le Roy W.............. gi Wagner Electric Mfg. Oo..... 106,107 Wire & Telephone Co. of America. 1 
Roebling’s Sons Co., John A..... 112 Star Expansion Bolt Co.......... Wakefield Brass Co., F. W....... 49 Woodward Governor Co.......... 28 
Roentgen BMfg. Co.......050.60-855 Storer; Bimon Bo. 6. 0.6s:0:66.60:0:0.00:500 DA PNNNOBG ic; 0 asin sii a vraiclow siecle cies 87 Wyckoff Pipe & Creosoting Co... 10 


(Continued on page 56.) 

















MSON TURBINE #* = 








increase in power. 


If the SPEED of the turbine is to be controlled 
by a GOVERNOR, the turbine should be of such 
capacity that it will develop the MAXIMUM 
POWER required when operating at 34 to % 
gate, then when an overload is thrown on the 
governor can open the gates wider and allow an 
The EFFICIENCY of the 
SAMSON between 34 and 7 gate is over 84%. 


15 














James Leffel & Co., 30,700 fagogia Sigeet 
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“°H & H’’ 
7 AUTOMATIC 
|) DOOR SWITCH 


| The only successful Door Switch 
made 
Works Every Time — Never Fails 
































HIS Door Switch will not only automatically operate the light, but it 
is so arranged that it automatically adjusts itself during the different 
seasons of the year to accommodate its action to the swelling or shrinking 
of the door. The trouble with door switches heretofore has been that the 
light was not always off when the door was closed, though the owner was 
| unconscious of it, the trouble being the door had shrunk so it did not 
) close enough to operate the switch. This trouble would not be possible 
with the ““H & H” Door Switch. 
As a saver of current this switch is unequaled. Contractors should 
investigate it before making new installations. 


We manufacture a Steel Wall 
| Case for use with the Door Switch 


















































Catalog “F” Just Out 




















in. 
ART ano FHEGEMAN 
. UN CY | 
92 Capital Avenue G.-Y Hartford, Conn. 
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BOSSERT 
BOXES 








PREPARE FOR THE BUSY SEASON 


RDER the best outlet boxes on the market. Accept 
none but the genuine “BOSSERT.” We have a 
complete line of all standard boxes, covers, including 
our new UTILITY BOX, the latest and handiest box 
made. We make outlet boxes for every purpose. Our 


stock is large and we can make immediate shipments from 
Utica, Boston, New York, Chicago or San Francisco. 


Our Prices Will Interest You Our Quality Will Please You 


WRITE FOR QUOTATIONS 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


UTICA, N. Y. 
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Two Motors That Have 
Made History 


our motto: | | 
Jon't 
dlame 
the 

Notor 














Use an 


ECO- 
| NOMICAL 


MOTOR 


and 

Cut Down 
a Your 

€ & € Multipolar Type Motor of 1908 Power Bills 
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General Office and Works: GARWOOD, N. J. 


Branches: NEW YORK, 149 Broadway BOSTON, 176 Federal St. PHILADELPHIA, 201 W. E. Trust Bldg. [Agencies in All Principal Cities 
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CUTLER-HAMMER, 





OR SIXTEEN YEARS we have been 
designing and manufacturing electric 
controlling devices. We have had sub- 
mitted to us, during that period, countless 
problems involving the starting, stopping 
and speed regulation of electric motors, and 
we have worked them out and built the 
apparatus to accomplish the result desired. 
Each new problem we have solved has added 
to our knowledge regarding the best and 
most economical methods of electric control, 
and the data we have accumulated in the 
course of years constitutes, to-day, a store 
of information on this important subject 


the like of which does not exist elsewhere. 


The letters we receive come from all parts 
of the country, and from people engaged in 
many and various lines of work—managers 
of central stations, consulting engineers and 
architects, electrical supply houses and con- 
tractors, college professors, manufacturers 
of motors, machine tools, pumps, air com- 
pressors, ventilating fans, cranes, elevators, 
etc.; foremen of machine shops and printing 
offices, mill and mine superintendents, rail- 
road men, inside wiremen, electricians of 


industrial plants, ete. 


These inquiries receive the most careful 


attention. ‘They are the seeds from which 
orders grow. Every morning the Chief 


Engineer and his assistants assemble in the 
office of the General Manager and the mail 
is read aloud. Your inquiry (if you favor 
us with one) will be answered by one of this 
group, but that answer will represent—not 


the opinion of one man—but the consensus 





There is an 


EASY 
SOLUTION | 


to every problem in- 
volving the control of 
electric motors. 


It consists in address- 
ing a letter to 


The Cutler-Hammer 
Mfg. Co. 


MILWAUKEE 











» 
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Cutler-Hammer ‘Simplicity * Theatre Dimmer. 


of opinion of a group of engineers who have 
been described as ‘‘ the court of last resort 
on the subject of electric control.” 

From the very start—sixteen years ago— 
The Cutler-Hammer Mfg. Co. has special- 
ized along this one line—the control of 


electric motors. Cutler-Hammer apparatus 





Dynamo Brush (Wirt Type). 





(counting standard constructions only and 


taking no account of the large number of 


special devices built to 
meet exceptional condi. 
tions) comprises to-day 


more than 2500 types and 


sizes of electric controlling 





devices. These standard 


Gelf-etarter for constructions are all pic. 

Alternating 
Current 
Motor. 


tured and described in our 
general catalog, which is 
sent free on request to those who really 


have occasion to use it. 


We know that we can be helpful to anyone 
who uses electric motors and who wishes to 
control them either by manu- 
starting and 


ally operated 


speed-regulating devices, in- 





stalled in the vicinity of. the 


Dynamo Field 
Regulator. 


motor, or by solenoid-operated 
devices designed for automatic 
operation or remote control. The INDEX 
TO BULLETINS printed on the opposite 
page will give you an idea of the scope of 


our work. 


Write us to-day, if you have before you 
any problem involving the starting. stop- 
ping or speed control of electric motors and 
we will send you illustrations, prices and 


full descriptions of apparatus that will ac- 


complish the desired result. 





cee Ss nN a Le 


The Cutler-Hammer Mfg. Co. 
MILWAUKEE, WISCONSIN 


CHICAGO OFFICE: 
Monadnock Block 
BOSTON OFFICE: 
176 Federal Street 


NEW YORK OFFICE: , 
Hudson Terminal (50 Church St.) 
PITTSBURG OFFICE: 

Farmers’ Bank Bldg. 
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Index to Cutler-Hammer Bulletins 


Alternating Current Apparatus 
Starting Rheostats, Bulletin 18; Self-starters, Bulietins 33, 34 
and 35; Elevator Controllers, Bulletins 56 and 57. 


Crane Controllers 
Arm, Bulletin 59; Drum Type, Bulletins 65 and 66-A; 


Radia! | ‘ 
fed, Bulletins 59 and 69. 


Rope Ope: 
Dimmers 
Two \Vire, Bulletins 92 and 92-A; Three Wire, Bulletin 92A-1; 
Single Plu/e, Bulletins 92A-2 and 92A-3; Double Plate, 92A-3%2. 


Elevator Controllers 


Direc’ Current, Bulletins 51, 52, 53, 54 and 70-A; Alternating 
Current, Bulletins 56 and 57; Reversing Switches, etc.; Bulletins 


1-B, 72-1 and 74. 
Field Regulators 


Bulletins 32, 32-A, 32A-1 and 32A-2. 
Float Switches 
Bulletins 71 and 73. 
Machine Tool Controllers 
Pan) Type, Bulletins 24, 25, 75, 76 and 79; Drum Type, Bulle- 
tins 67, 6715, 68, 68%, 77, 78 and 79; ‘* Carpenter” Type, Bulletins 
81, 8134, 82, 8214, 83, 8334, Bt, 8434, 85, 8514, 86, 8614, 87, 88, 


8834, 89 and 89%. 
Navy Apparatus 
Bulletin 22. 
Organ Regulators 
Bulletin 49. 
Pressure Regulators 
Bulletin 71. 
Printing Press Controllers 
Plate Presses, Bulletins 40, 41, 42, 43, 44, 44% and 45; Cylin- 
der Presses, Bulletins 62, 64, 65, 67, 6714, 68 and 6314; ‘* Carpen- 
ter” Type Controllers, Bulletins 81, 8114, 82, 8214, 83, 83%, 84, 
8414, 85, 85'4, 86, 8614, 87, 88, 8812, 89 and 89%. 


Pump Controllers 
Alternating Current, Bulletins 33, 31 and 35; Direct Current, 
Bulletins 70, 73, 73-B and 74; Accessories, Bulletins 71, 71-C and 73. 


Resistances 
Bulictins 79 and 87; Standard Resistances for various purposes 
are also listed in Bulletins 62, 64, 66, 67, 674, 68 and 69; Resistance 
Units, Bulletins 93, 93A-1, 93A-3 and 93A-5. - 
Self-starters 
Altvrnating Current, Bulletins 33, 34 and 35; Direct Current 
Bulletins 52, 70, 70-A, 73 and 73-B; Accessories, 71, 71-B and 71-C" 


eee Solenoid Switches 
Bulletin 74. 
Speed Regulators 
Bulictins 24, 25, 40, 41, 42, 43, 44, 4414, 45, 49, 59, 6114, 62, 
64, 65, 65, 66-A, 67, 6714, 68; 6844, 69, 75, 76, 77, 78, 79, 81, 81%, 
82, 8215, 83, 8334, 84, 8414, 85, 8514, 86, 8614, 87, 8814, $9 and 89%. 
Starting Rheostats 
Allernating Current, Bulletin 18; Direct Current, Bulletins 10, 
10%, 12, 13, 16, 17, 20, 21, 24 and 25. 
In addition to the above we make Battery Charging Rheostats, 
Dynamo Brushes, Brake Magnets, and Special Apparatus for the 
control of all types of alternating and direct current motors. 


THE CUTLER-HAMMER MFG. CO. 


MILWAUKEE, WISCONSIN 


NEW YORK: Hudson Terminal (50 Church St.) CHICAGO: Monadnock Block 
PITTSBURG: Farmers’ Bank Building BOSTON : 176 Federal Street 
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Self-starter for Small 
Motor-driven Pumps. 





Port After Turret of U.S. Battleship Indiana equipped 
with Cutler-Hammer Turret Turning Gear. The 
crew of this turret holds the world’s record 
for marksmanship: 10 shots in 214 
minutes—all hits! 





Gauge Type Pressure 
Regulator Used with 
Self-starter. 


Float Switch Used 
with Self-starter. 





Drum Type 
Controller. 


Crane 
Controller, 








Simple Form of 


Self-starter. A. C. Motor Starter. 





D. C. Motor 
Starter. 


Oil Immersed 


Printing Press 
Self-starter. 


Controller. 





Self-starter for 
25-H.P. Motor. 




















Starting Panel for 1500 H. P. 
Motor. 


Machine Tool 
Controller. 


Elevator Controller 
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The Recognized Requirements to be 


lalajajajs' O 


Fulfilled by a Lead Storage Battery Plate. 


1. Equal current flow through all portions of active 
material. 


2. Allowance in grid for expansion and contraction of 
active material on discharging and charging respectively 
(“The inability to meet this requirement causes most 
of the troubles in Storage Batteries.”—Lyndon.) 


3. Active material in close electrical contact with grid. 
|. Least possible surface of grid exposed to the acid. 


5. Grid must be absolutely free from materials that can 
set up destructive secondary action or ‘self-discharge.’ 


6. [There must be ample provision for circulation of 
electrolyte. 

7. Active material must expose greatest possible surface 
to electrolyte. 


The accompanying diagram of a small fragment of the Gould 
Plate shows the integral 
character of our support 

plate, the numerous ribs com- 
posing contact surface joined by 
the central web and current-distributing 
| - cross bars, the narrow spaces jn which 
MY the active material is formed and retained, and 
e the great contact surface for active material. 
More than any other type—the Gould Storage Plate fulfills all 


these scientific and practical requirements. 


IVrite for our bulletins. 


Gould Storage Battery Co. 


Main Offices: 341-347 FIFTIT AVE., NEW YORK CITY 
SALFS OFFICES 
BOSTON 89 State St. CHICAGO: Rookery B deg. SAN FRANCISCO: Monadnock Block 
TORONTO, ONT.: 2 Bloor St., E. Works: DEPEW, N. Y. 
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PUCKEYE 
"MAUSINESS 
OOSTERS | 


_ NEW LAMPS MEAN NEW BUSINESS 


4 SOME REASONS = WHY | 
ON THE THREE FOLLOWING PAGES 


BRAVA 
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Buckeye Lamps are 
Business Getters 


























The new types secure new 
business. New business is 
valuable. Tantalum and 
Tungsten replace gas arcs and 
gas lighting. The only Lamps 
to compete with gas. Replace 


Gem High Candle Lamps with 
the new 40 and 60 or 100-watt 
“Tungstens. Better service and 
better quality of light. More 
economical. More customers 
pleased. Replace your standard 
carbon lamps with smaller units, 
such as Gem 50-watt and 
Tantalums, especially where 
your voltage is somewhat low 
or at any time where your cus- 
tomer is complaining. 
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ALL OF THESE NEW | 


BUCKEYE TUNGSTEN , 


hep TYPES WILL HELP | | 


40 watts, approximately 32 candle. 60 watts, approxi- 


mately 48 candle. 100 watts, approximately 80 candle. : Bi 
Life in hours, approximately 800 to 1,000. Clear, tc 
frosted or bowl-frosted. For A. C. or D. C. circuits. 


100 to 130 volts. 
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Write us and we will help 

‘'fyou We will give you 
info mation, data, figures 
anc anything you need on 
illu: 1xination 

for ( 1e new 
typ s of 

| Lar ips 





BUCKEYE TANTALUM 
LAMPS 


Now being made under new process. Superior 
to any Tantalum Lamp on the market. 

Regular Tantalum Lamps 
No. I, 20c. p., 4o watts. No. 2, 4oc. p., 
80 watts. 

Tantalum No. } 


RE High efficiency, decorative unit, 40 watts. 
GULAR STANDARD Meridian Tantalum No. 2 





CARBON LAMPS High efficiency, decorative unit, 80 watts 
All Candle Powers. All types. All Frosted, clear or bowl frosted, A. C. or 
Voltages. D. C., 100 to 130 volts. 








Work with us and we will work with you. 


Our manufacturing facilities are unsurpassed. We 











-— BU KEYE 50-WATT are one of the oldest and largest manufacturers of 
GEM LAMP e I d [a Thi s > ‘fi f s 
f Tp ge, 20 . p., $0 watts, approxi- ncandescent Lamps. is 1S a Significant fact in 
F Setic aig nr nae itself. We are back of all our goods. 
: Bottor tage, approximately 16 c. p., 
total >, 45, approximate life g4o hours. 
For A. or D. C. circuits, 100 to 130 volts. 


\AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA’ 
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OTE THE LIST OF#] 
“BUCKEYE” JOBBERS 


See HOW CONVENIENTLY THEY ARE LO. 
CATED IN EVERY PART OF THE COUNTRY. 
THIS ENABLES YOU TO BUY BUCKEYE LAMPS 
ON SHORT NOTICE IF YOU WANT THEM IN A 
HURRY. NO OTHER LAMP COMPANY . 

3 








SUCH MEANS OF DISTRIBUTION: 





Frank H. Stewart Electric Co., Philadelphia, Pa. The Dauphin Electrical Supply Co., Harrisburg, Pa. J. R. 
Post-Glover Electric Co., Cincinnati, Ohio. Dunham, C. Long, 312 Tyler Building, Louisville, Ky. Charles E. 
Carrigan & Hayden Co., San Francisco, Cal. Nebraska Sharp, Security Building, Special Agent Republic : of 
Electric Co., Omaha, Neb. Henry L. Walker Co., Mexico, St. Louis, Mo. B.S. Sprague, Marietta, Ohio. 
Detroit, Mich. The Erner & Hopkins Co., Columbus, Westbrook Bros., Greensboro, N.C. American Machine 
Ohio. Wheeler-Green Electric Co., Rochester, N. Y. & Mfg. Co., Charlotte, N. C. Brown-Woods Electric Co., 
Hide, Leather & Belting Co., Indianapolis, Ind. The Houston, Texas. Egan-Farry Electric Co., Dallas, Texas. 
Royse Electric Co., Indianapolis, Ind. W. C.. Teas, Thomas Engineering Co., Allentown, Pa. B.C. Electric 
Chattanooga, Tenn. Butterworth & Reiter, Dayton, Co., Columbia, S.C. Jere. Woodring Co., Hazleton, Pa. 
Ohio. O. J. Goettman, Allegheny, Pa. Machine Elec- Electric Construction Co., Durham, N. C. Shepherd- 
tric Supply Co., Muncie, Ind. Springer & Patterson, Fluharty Electric Co., Baltimore, Md. 

Pittsburg, Pa. Carter Electric Co., Pittsburg, Pa. 

















THE BUCKEYE ELECTRIC CO. 


MAIN OFFICE AND WORKS: CLEVELAND, OHIO 


CHICAGO OFFICE: 23 East Lake Street. J. H. Cookr, Mar. PITTSBURG OFFICE: 611 Empire Bldg. W. ENnEs, Mcr. 
NEW YORK OFFICE: 1r4 Liberty Street. ARTHUR ORGAN, MGr. DALLAS, TEXAS, OFFICE: 426 Linz Bldg. H.E. WeEttis, Mar 
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Weare ina position to 


The COLUMBIA LABEL , 
furnish all types of 


is your Guarantee of High 





i Y) 





























Grade Lamps. tang 
COLUMBIA LAMPS mean Be ; in any quantity. Our man- 
Better Light, More Light and 2\% Fs ufacturing facilities are un- 
Longer Life. i equaled by any factory. 
u/ Let Us Send : a memeni | 
) You a iF ce TYPE 
Package a DO_YOU (y 
! For WANT? , 
Experimental _— 
| Purposes Write for 
mm Prices and 
Onee Used Let Us Know 
You Will Use Your Yearly \ 
) NoOther vw» Requirements 
wae ateoW PO Pe... A 
THERE'S A REASON eae ane uae 
; FOR USING COLUMBIA LAMPS ines 


A THOROUGH TRIAL 


The Colu mbia WILL CONVINCE YOU 


Incandescent 
Lamp Co. 


MAIN OFFICE AND WORKS: 


Nos. 2115-17-19 LOCUST STREET 
ST. LOUIS, MO. 















BRANCH OFFICES: 


NEW YORK, Taylor Bldg., 39-41 Cortlandt St. 
MEMPHIS, Randolph Bidg. 


PHILADELPHIA, 
1221 Real Estate Trust Bidg. 


DALLAS, 409 Main St. 
CHICAGO, 264-270 Fifth Ave. 
BOSTON, 170 Purchase St. 








COLUMBIA 





! TUNGSTEN 
\S 7 
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ECONOMICAL TURN DOWN LAMP 


‘‘The Only Turn Down Lamp 
on the Market ’’ 





Complete Stock Carried by every Wholesale 


Supply Dealer 





No. 2 No. 7 No. 6 


No. 1 NO. 2 
PULL SPRING TURN BULB Write us or your supply dealer for THREE POINT LONG CORD withSWiITcH 
8-16 C.P. 8—kK C.P. attractive descriptive booklet and prices 8—l4 OUT 8-\% OUT 
16— 1C.P. 16—1CP. 16— 10UT 16— 10UT 





THE ECONOMICAL ELECTRIC LAMP CO. = 96 Warren St., New York 




















Incandescent 
Estill tinue t fact 
FF d m p S fee ate ae ‘ees 


too! @ We are prepared to take 
care of all orders. G Consumers will 
persist in buying the best lamp going, 
and as we have been working our fac- 
MEM) tory overtime, it is good proof that we |f 
must have a good thing, or we would 
not be busy. @ Better try a few of them. 





Novelty 


tte wine. wacll Incandescent Lamp (Co. 


GENERAL OFFICES: EMPORIUM, PA. 

















GENERAL SBLELING LAS EN Ts 
FAIRBANKS, MORSE & COMPANY 


cm tT CC “@ 466 76. xX TD 2 T SN To a s 

















Advertisers represented in the ELECTRICAL REVIEW cover 
the “‘Cream” of the Electrical Industries. 

The active, representative men of Central Stations, Isolated -. 
Light and Power Plants, Electric Railways, Telephone Ex- 
changes, Supply Houses and Electrical Contractors, read 
the ELECTRICAL REVIEW. — 
Its rates for advertising space are as low as is consistent 
with the service it offers. - 
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Let x=y 
xy=y? 
xy — x? = y?— x? 
x (y—x) = (y +x) (y—x) 
x=y+x 
xX = 2x 
i=2 


There is a fallacy in the above; 
but there is no fallacy in the 
statement that one BRYAN- 
MARSH lamp is equal to 
two of most other makes. 








NEW YORK - CENTRAL FALLS, R. |. - CHICAGO 
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Metal-Filament Lamps. 

The use of tungsten lamps for street 
lighting is dealt with by Alton D. Adams, 
who points out that lamps of this type 
are now available for series circuits, and 
when thus used may effect a saving of 
about sixty-two per cent as compared with 
the ordinary three-and-one-half-watt car- 
bon lamp, or by replacing thirty-candle- 
power carbon-filament lamps by sixty- 
candle-power tungsten lamps, double the 
amount of light is obtained, with a saving 
still of twenty-two per cent of the energy 
consumed. _Fifty-candle-power carbon 
lamps may be replaced by an equal num- 
ber of sixty-candle-power tungsten lamps, 
with a reduction in the required energy 
of fifty-three per cent. These lamps may 
be compared with mantle gas lamps using 
three and one-half feet of gas an hour, 
and giving sixty candles. A tungsten 
lamp of similaz intensity will consume 
324 kilowatt-hours a year. This will 
cost $19.44 if the electric service is ren- 
dered at the rate of six cents a kilowatt- 
hour for energy, care and renewals. The 
gas for the mantle gas lamp for 4,000 
hours would amount to 14,000 cubic feet, 
costing, at $1 a thousand, $14, or $10.50 
at seventy-five cents a thousand feet. Fix- 
ing the renewal of mantles for use, repair, 
lighting and- extinguishing at three cents 
a lamp a night, this item comes to $10.95 
a year, bringing the cost for the gas lamps 
up to $21.45 and $24.95 with gas at 
seventy-five cents and $1 a thousand re- 
spectively. Even allowing but two cents 
a night for care and maintenance, the gas 
lamp will cost at the lowest rate for gas, 
$17.80. The new lamp thus enables elec- 
tric lighting to compare favorably on the 
score of cost with gas lighting. Compar- 
ing the tungsten lamp with a forty-watt 
enclosed alternating-current are lamp, the 
latter placed 240 feet apart, gives, at 120 
feet from the lamp, an illumination of 
0.02 candle-foot. Placing sixty-candle- 
power tungsten lamps 104 feet apart, fif- 
teen feet above the surface of the street, 
gives the same minimum intensity of illu- 
mination midway between them. Thus, 
with the same minimum illumination, 2.3 
times as many tungsten Jamps would be 
required as with enclosed arc lamps. 
These lamps will require only 186 watts 
as against the 400 watts of the arc lamps 
—a saving of fifty-four per cent. Five of 
the tungsten lamps might be placed on 
each 240 feet of street, and would tal 
only the same amount of energy as the 
arc lamp. They would.then be only fort: 
eight feet apart, and the minimum illu- 
mination would be 0.075 candle-foot— 
nearly four times that given by the arc 
lamps and affording more uniform illu- 
mination throughout. The manufactur- 
ers of the tungsten lamps promise to turn 
out a thirty-two-candle-power, forty-watt 
tungsten lamp which might be used in- 
stead of the present twenty-five-candle- 
power carbon filament consuming eighty- 
seven watts, thus effecting a saving of 
fifty per cent in energy and giving a much 
better illumination —Abstracted from the 
Municipal Journal and Engineer (New 
York), March. 








THESE ARE FACTS AND 





SHOULDBE STUDIED BY 
EVERY CENTRAL STA- 
TION MAN WHO HAS 
NOT USED OR IS THINK- 
ING OF USING THE MOST 
MODERN OF ALL IL- 
LUMINANTS 


No other method 
of lighting will 
produce such 
great results 


The Brilliant 


WORKS: CONNEAUT, OHIO 
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if a EE WHAT THE 
“Brilliant” Tungsten 
WILL DO FOR CENTRAL STATIONS 


























BRILLIANT TUNGSTEN LAMPS are made in three sizes. The 40- 
watt lamp will give nominally 32 c.p., the 60-watt lamp from 48 to 
50 c.p., the 100-watt about 80 c.p. They are rated in total watts on 
the basis of 1% watts per c.p. 


WHAT OTHER LAMP HAS SUCH EFFICIENCY ? 


No other lamp approaches it for showing up true color values, as it 
is the nearest approach to daylight. This is a goed argument to use 
when going after new business. TUNGSTEN LAMPS will not only 
increase your sale of current, but will save money for your cus- 
tomers, resulting in more general satisfaction. 


FOR STREET SERIES LICHTING THEY ARE UNEQUALED 


We make every Known type of incandescent lamp—Tungsten, Tanta- 
lum, Gem, Standard Carbon Filament, Ty or Tylers, and a full line 
of Miniature Lamps. We carry a large stock at our factory and in 
all principal cities, and can give best possible delivery. 


MAKE OUT YOUR NEXT ORDER FOR “BRILLIANT QUALITY” 


MADE BY THE BEST EQUIPPED AND ONE OF THE 
LARCEST LAMP FACTORIES IN THE WORLD 


Electric Company 


GENERAL SALES OFFICES: 301-302 ELECTRIC BUILDING, CLEVELAND, OHIO 
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A Complete Line of 
Electrical Supplies 


FOR IMMEDIATE SHIPMENT 


(ey En, 7 


On 
HOW’S YOUR LINE GUYED? SY 


ii STOMBAUGH 
— GUY ANCHORS 


are the best to guy electric light poles 
Cheapest First Cheapest Last 
The only anchor that will not work up in soft and 
soggy places 











ULL SUPPLY OF ST 
ALWAYS ON HAN 
TE SHIPMENT :: 


“Flexduct,” Noark Fuse and 
H.W. Johns-Manville Co. Fe: 
bia Incandescent Lamps,- G. 
Columbia Dry Batteries, LBS Nes 1 sTyLe’ 
National Carbon Co. Samy MexisoP? : Fats Mr pnooF SOC 
the Electric Gas emove OR weatHer 
Bossert Boxes and Sypplies. : y easy TO a HE LAMP 
man and Perkin’s Switches — :: Qa LES of REPLACE T 


ELECTRIC Bap CANNOT, BE ane cot 
,gTECTed BY ; wai wo) art 
LICHT Rete ie 
RAILWAY 
TELEGRAPH 
AND 
TELEPHONE 
SUPPLIES 


WRITE FOR PRICES 


THE F.D.LAWRENCE ELECTRIC C° 


219 W. FOURTH ST. CINCINNATI, OHIO. 
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nklin Incandescent Lamps 


FOR THE 


Central Station 

















No 1. ““GEM" MERIDIAN UNIT 
with Form S-I Reflector. 


FRANKLIN GEM 
with Type ‘“C” Holophane Reflector. 





ao 





NOVI 
(Carbon Filament) 


FEMCO 
(Carbon Filament). 


RT 









FRANKLIN TUNGSTEN 


OESCRIPTIVE BULLETINS 
MAILED ON REQUEST 











FRANKLIN GEM 
(50- Watt) FRANKLIN TANTALUM 


The Franklin Electric Manufacturing Co. 


General Office: HARTFORD, CONN. 


Factories: Hartford and Middletown, Conn. 











BRANCH OFFICES ANO STOCK ROOMS: 





NEW YORK CHICACO BUFFALO BALTIMORE 
26 Cortlandt Street 318 Fisher Building 121 Franklin Street 1112 Union Trust Building 
ST. LOUIS PHILADELPHIA 





1414 Chestnut Street 1022 Arch Street 








PACIFIC COAST REPRESENTATIVES 





LOS ANCELES 
Holabird-Reynolds Electric Co. 





SAN FRANCISCO 
Holabird-Reynolds and Sayles Co. 
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Pp 
of Quality 


“BANNER BETTERNESS” is a 
slogan that stands with the trade as a 
synonym for high-average efficiency. 

If you are a user of incandescent lamps, 
Banner Lamps will mean brighter lights; if 
you are a dealer they will mean good profits, 
minimum complaints and a kindly disposed 
circle of customers; if you are a central sta- 
tion man, Banner Lamps will please your 
customers and make new ones. 





The more you care about 
getting the most value for 
your money, the more likely 
you are to find yourself 
a buyer of Banner Lamps 
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Guarantees 


_ Lamps, Gem, Tantalum and} 
Tungsten lamps BS 
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THE LABEL 
THAT 


the Quality 


THE BANNER LABEL iis _ looked 


upon by discriminating buyers as a most 
important guide in buying incandescent 
lamps. _Its significance is far too great to 


be expressed in a few words. 


We can serve you to 
your advantage both 
as to quality and price 


May we tell you personally why BANNER 
LAMPS satisfy everybody ? 


Write for Prices on Any Type or All 


Our line includes all types: Standard Carbon 








THE BANNER 


Regular +10-Volt. Tungsten, 1 Watt Per Candle. YOU by GSTOWNR, 
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Dale’s Designs for Tungsten Lamps 











WR AS AAA 





HE above cuts represent only a few of our many pieces specially 


designed for use with TUNGSTEN LAMPS. Can be made 


mostly any desired length or spread. 


MANUFACTURERS OF 


WIRELESS CLUSTERS, GAS, ELECTRIC and COMBINATION FIXTURES 
and LIGHTING SPECIALTIES 


NAMA 





WRITE FOR CATALOG 


The Dale Company, 9th Ave., 13th and Hudson Sts., N. Y. City 
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LECTRICC® 






Gem, 214-Watt. Tantalum, 2-Watt. 


OHIO. 
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WAKEFIELD FIXTURES WAKEFIELD FIXTURES WAKEFIELD FIXTURES WAKEFIELD FIXTURES 
d 
* YOU'RE UNDER ARREST 
%, 
% 
en Finish the best, We arrest your attention to our WAKE- 


FIELD LIGHTING FIXTURES, the fixtures 
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WAKEFIELD FIXTURES WAKEFIELD FIXTURES WAKEFIELD FIXTURES WAKEFIELD FIXTURES WAKEFIELD FIXTURES 


WAKEFIELD FIXTURES 
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Incandescent Lamps 


“The Name Is Your Guarantee” 





TUNGSTEN 
1.25 w.p.c. 





CARBON METALLIZED 
3.1, 3.5 and 4 w.p.c. 2.5, 2.65 and 2.83 w.p.c. 


Made in all standard types, candle 
powers, voltages and efficiencies 


WESTINGHOUSE LAMP COMPANY 


GENERAL OFFICE: 


At Factory—Bloomfield, N. J. 


P. O. Box No. 128 
WORKS: 
512-534 West 23d Street, N. Y. 
Bloomfield (Watsessing Station), N. J. 





SOLD BY 


Westinghouse Electric & Mfg. Co. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
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. FOR THE 


HEALTH AND PROSPERITY j 
OF EVERY CENTRAL STATION 


BOSTON 
RENEWED LAMPS 


Cost less than New Lamps and are just as good 
in every respect. They satisfy your customers 
and create new business 




















LET_OUR LOCAL AGENT CALL ON YOU 


AGENTS THROUGHOUT THE UNITED STATES 


















The Boston Incandescent Lamp Company 
DANVERS, MASS. 
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THIS STANDS FOR QUALITY 





SRST yt, 
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Seaton RR SEN UE SZ 








POINT 3. 
NOBZAC 


Inner Globes reach you packed in 
sleeves made of corrugated board, which offer 
a perfect protection, practically 
breaKage and cause no litter or muss in your 
storeroom when unpacked. 


eliminate 


Write for prices and particulars. 
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r “EXCELLO” FLAME ARCS 


< “SEEN EVERYWHERE “ 


Delegates to the Convention are invited to visit our Chicago warerooms, 
118-132 WEST JACKSON ondbesr rine where a full stock is constantly on hand 


THE EXCELLO ARC LAMP COMPANY 


30-32 East 20th Street -: NEW YORK 
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do manufacturers and dealers 
of other brands of Domestic 
and Imported Carbons, when 
they try to sell you, always 
claim equality with 


“Electra” Carbons 


Because they recognize that 
the “Electra” Carbons are 
the standard for quality. 

Therefore, if you want the 
brighest and whitest light 
and cleanest globes, why 
experiment with substitutes © 
when you can buy genuine 
“Electra” Carbons at reasona- 
ble prices? 


HUGO REISINGER 


SOLE IMPORTER 














if BROADWAY, NEW YORK 
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i? LINKED 
—~ * *¢ TOGETHER 


7 LOY NG ODN 
' GALVANIZED CHAIN 


For Arc Light Suspension 


as ‘NHOUSANDS OF LIGHTS ina thousand different 
A 
ist cities attest to its practical effectiveness. 
Heavily galvanized, therefore absolutely rust-proof. 
Impervious to ice and sleet. Uniform in strength. 


Perfectly flexible. Wz// outwear cord, cable or rope 


many times over. 
ONEIDA COMMUNIT2 Lea. 
1 00D CO) ee ©) ae Oy Oe Bey a OR) & ONEIDA,N.Y. 
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DOUBLEDAY- 
HILL ELECTRIC 
COMPANY 


Manufacturers and Dealers 
Electrical Supplies 
HIGHEST GRADE 
LOWEST PRICE 

QUICKEST DELIVERIES 


EMERSON | 


~~ Ba : 


Emerson Alternating- 
Current Fans will use tess cur- 
rent and give more air than any 
other make. , Lowest « market price 


“EMERSON” 
Alternating 
CEILING 
DESK 








and 
EXHAUST 


FANS 


Better Than Ever 
This Season 


New Type, 4-Blade 
Ceiling Fan 


SEND FOR 1908 
FAN CATALOGUE 


DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 
Southern Warehouse 
CHARLOTTE,N. C. 








STAY AT HOME 
AND LET YOUR 
VOICE TRAVEL 


You can 
accomplish more in 
a shorter space 

of time and at 

less cost 


BY TELEPHONE 


than you can 
accomplish in any 
other way 


NEW YORK 
TELEPHONE CO. 


15 DEY ST. NEW YORK 























W. R. Ostrander & Co. 
22 Dey St., NEW YORK 
Manufacturers of 


Spentine Tubes, Whistles, 
Bells, Annunclators 











BUFFALO, N. Y. 


THE MIAGHRA HOTEL 


American Plan, $3.00 a day 
and upwards. 


Away from the city’s noise and smoke. 














The most comfortable hotel in Buffalo. 
Beautiful Palm Garden. Large, airy 
rooms, with Bath. Two blocks from Lake 
Erie and Niagara River. Niagara Falls 
electric cars one minute from the door. 

Wire at our expense, or write for res- 
ervations and carriage will meet you and 
take you to hotel free of charge. Six 
minutes from down-town 


Reduced rates to Tourists, Professional 
and Traveling Men. 
SPAULDING HOTEL CO. 


Mrs. C. J. SPAULDING 
Cc. A. SPAULDING f Prope. 


PORTER AVE. AND 7m ST. 


Arg-COMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co. 
ALARMS, BURGLAR 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
ALARMS, HieH AND Low 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 
ALARMS, FIRE 
Electric Goods Mfg. Co. 
Partrick, Carter & Wilkins Co. 
ALTERNATORS 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Fort Wayne Electric Works 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
ANCHORS, GUY 
Doubleday Hill Electric Co. 
Matthews & Bro., W. N. 
Wyckoff Pipe & Creosoting Co. 
ANNUNCIATORS 
Doubleday Hill Electric Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Stanley & Patterson 
Western Electric Co. 
ARCHITECTURAL ENGINEERS 
Dodge & Day 
ARMATURE TAPES 
Dunton Co., M. W. 
ASBESTOS PRoDUCTS 
Johns-Manville Co., H. W 
ATTACHMENT PLUGS 
Electric Goods Mfg. Co. 
Hubbell Inc., Harvey 
BATTERIES, PRIMARY 
Burnley Battery & Mfg. Co. 
Doubleday-Hil! Electric Co. 
Edison Mfg. Co. 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co 
BATTERIES, STORAGE 
American Battery Co. 
Doubleday-Hill Electric Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
Willard Storage Battery Co. 
BELLS 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter ’& Wilkins Co. 
BELT DREssING 
Dixon Crucible Co., Joseph 
BENDERS, CONDUIT 
Fibre Conduit Co. 
BLOWERS 
Emerson Electric Mfg. Co. 


BorLERs 














Babcock & Wilcox Co., The 
Morgan Smith Co., 8. 
Westinghouse, Church, Kerr & Co 

Botts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Bonp TESTERS 
Lord Electric Co. 

Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 

BoosTERSs 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Western Electric Co. 

BRIDGES 
American Bridge Co. of New York 

BRIDLE Rine@s 
Bissell Co., The F. 

Star Expansion Bolt Co 


(Continued on page 60) 


CLASSIFIED INDEX—(Continued from page 28.) 


BrusHEs, DyNAMo 
Dixon Crucible Co. , Joseph 
Holmes Fibre Graphite Co, 
BusHIN@s - 
Bossert Electric Construction Go 
Chase-Shawmut Co. 
Federal Electric Co. 
CaBLE CONNECTORS 
Dossert & Co. 
Matthews & Bro., W. N. 
CaBLE HANGERS 
Bissell Co., The F. 
Chase-Shawmut Co. 
Standard Underground Cable Co 
Star Expansion Bolt Co. 
CasBLine MAcuHINES 
New England Butt Co 
Car Heaters, ELectrric 
Simplex Electric Heating (. 
CARBONS 
National Carbon Co. 
Reisinger, Hugo 
CARBON BRUSHES. 
LeValley Vitae Carbon Brush Co, 
CASTINGS 
Jeffrey Mfg. Co. 
New England Butt Co. 
Phosphor-Bronze Smelting Co., Ltd 
CATCHERS AND RETRIEVERS, PROLLEY 
Lord Electric Co. 
Circurt-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Ward Leonard Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfr. Co, 
CLEATS 
Blake Signal & Mfg. Co. 
CLIMBERS 
Klein’ & Sons, Mathias 


CLUSTERS 
Benjamin Electric Mfg. Co 
Dale Co. 
Federal Electric Co. 
Holophane Co. 
Hubbell, Harvey 
CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 
Coat Minina MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Jeffrey Mfg. Co., The 
Wesleshatas Electric & Mfg. Co 
CorLs, CHOKE 
Lord Electric Co. 
Cor1s, INDUCTION 
Electric Goods Mfg. Co. 
W. R. Ostrander & Co. 
Coins, KickIne 
Lord Electric Co. 
CoLor CAPs 
Solar Electric Co. 
CoMMUTATOR LUBRICANT 
Dixon Crucible Co., Jos 


CONDENSERS Etroraic 
Marshall, William 
CONDENSERS, STEAM 
Allis-Chalmers Co. 
ConpDvUITS 
American Circular Loom Co. 
American Vitrified Conduit Co 
Camp Co., H. B. 
Doubleday-Hill Electric Co. 
Fibre —o Co. 
Gilpin, V. C 
ioe Manville Co., H. W. 
National Conduit & Cable Co 
National Metal Molding Co. 
Wyckoff Pipe & Creosoting Co 
ConDu1T BoxEs 
Marshall Electric Mfg. Co. 
ConpDuit Rops 
Bissell Co., The F. 
Doubleday-Hill Electric Co. 
Conpbuit Systems 
Gest, G. M. 
CONSTRUCTION 
New England i< 2. g Co 
White & Co., 
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We Can 
Prove That 


MINERALLAC 
NEVER FAILS 


The most important transmission lines in 
the country are using it and will testify to 
its superiority. 

Unless you are using it you don’t know 
how good an underground cable joint 
can be. 


ELIMINATES JOINT FAILURES ENTIRELY 


Let us tell you something about Minerallac 
No. 1, Minerallac No. 2 and Minerallac 
Tape. 









WRITE US TO-DAY 


MINERALLAC COMPANY 


539-540 MONADNOCK BLDG. 
CHICAGO 











Four-blade powerful fans; two-blade fans giving 
gentler breezes. |Three-speed ornamental fans in dec- 
orative finish ; lower priced two-speed plain finish fans. 
All in stock for prompt shipment. 


All types may be assorted with Emerson and 
Trojan desk fans under 1908 contract. Our line of 
alternating fans is complete. 


These are induction type motors of proved re- 
liability. Our fans have ten years of successful man- 
ufacturing behind them. Nothing untried about 
them. 





The Emerson Electric Mfg. Co. 


Factory and Main Office: Warehouse and Eastern Office: 


St. Louis, Ilo. Hudson Terminal, 50 Church Street, New York City 
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Insulators 
for 
1,000 
to 
500,000 








F. M. LOCKE PATENT 


F. M. LOCKE PATENT 


Mechanical Strains up to 
25,000 Pounds Guaranteed 


IMA Insulators will carry the heaviest voltages without 
arcing, even in the wettest, windiest weather. They 

are designed to give efficient service under extreme condi- 
tions and are built from the best porcelain possible to obtain. 
Many leading railway companies and engineers are 
using them exclusively. You will, too, after you have 





tested the trial order we want to send you. 





WE CUARANTEE SATISFACTION 


The Lima Insulator Co. 
Lima, N. Y. 
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A photograph of eleven hundred insulators No. 273 of the series suspension type for 


“100,000 VOLTS 


These insulators are shown after assembling and cementing of the parts and are now ready 
for test at 90,000 volts. After the electrical test Each Unit or Element will be tested mechan- 


ically at 5,000 pounds tension. 


“Victor” Service Is Good 





MECHANICAL STRENGTH 


We are prepared to undertake the furnishing of strain insulators, series suspension in- 
sulators, catenary railway construction ‘“pull-off” insulators, or similar designs, to give large safety 
factors for any commercial voltage and a working load of 10,000 Ibs. to 15,000 Ibs., and a 





break-down strength of 25,000 Ibs. to 35,000 Ibs. 
These designs are compact, light-weight and economical, and we suggest as possible uses, 


river crossings, pole guys, railway overhead ‘‘pull-offs,” suspension type transmission line insulators, 





dead ending, corner construction, etc. 


THE LOCKE INSULATOR MFG. CO., — VICTOR, N.Y.,U.S. A. 


o The Electric Service Supplies Co., Porter & Berg Dept., CHICAGO AGENTS ° 
oo oof 
it aE 
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BROOK FIELD 
Glass Insulators 








THE 


STANDARD 














THE BROOKFIELD GLASS CO. 


MANUFACTURERS 
UNITED STATES EXPRESS BUILDING 


Trinity Place, Greenwich and Rector Streets, NEW YORK 











CONSTRUCTION SUPPLIES 


Bissell Co., The F. 

Brady, T. H. 

Illinois Electric Co. 
Contacts, GROUND LIGHTNING 


Lord Electric Co. 
CONTROLLERS 
Allis-Chalmers Co. } 
i Bullock Electric Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Simplex Electric Heating Co. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
CONTROLLER REGULATORS 
Lord Electric Co. 
— AND RoPE 
Belden Manufacturing Co, 
Phosphor-Bronze Smelting Co., Ltd. 
Samson Cordage Works 
CREOSOTED LUMBER 
Wyckoff Pipe & Creosoting Co. 
CRANE Motors 
Crocker- Wheeler Co. 
Western Electric Co. 
Cross-ARM8, BRACKETS, 
CLIMBERS, ETC. 
Bissell Co., The F. 
Brady, T. H. 
Central Electric Co. 
Doubleday-Hill Electric Co. 
Illinois Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 
Wyckoff Pipe & Creosoting Co. 
JURRENT TAPS 
Electric Goods Mfg. Co. 
Hubbell, Harvey 
DIMMERS 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 
Direct Motor Drive FoR PLANERS 
The Electric Controller & Supply Co. 
DRILLS 
Jeffrey Mfg. Co. 
Star Expansion Bolt Co. 


Pins, T1IEs 


CLASSIFIED INDEX.—(Continued from page 56.) 


DYNAMOS AND Motors 
§ Allis-Chalmers Co. 
( Bullock Electric Mfg. Co. 
American Engine Co, 
Burke Electric Co. 
C & C Electric Co. 
Central Electric Co. 
Century Electric Co. 
Commonwealth-Edison Co, 
Crocker-Wheeler Co. 
Diehl Mfg. Co 
Doubleday- Hill Electric Co. 
Eck Dynamo & Motor Works 


Emerson Electric Manufacturing Co. 


Fort Wayne Electric Works 
General Electric Co. 
Holtzer-Cabot Electric Co. 
Jeffrey — Co 

Novelty Electric Co. 

Sprague Electric Co. 

Triumph Electric Co. 

Ridgeway Dynamo & Engine Co. 
Wagner Electric Mfg. Go 
Warren Electric Mfg. Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEcTRic ARC WELDERS 


The Electric Controller & Supply Co. 


ELectriIc CooKING APPARATUS 
American Electric Heater Co. 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 

ELECTRICAL DECORATIONS 

_Doubleday-Hill Electric Co. 

Evectric Gas LIGHTING 
Electric Goods Mfg. Co. 

ELectric IRoNs 
American Electr'c Heater Co. 
Barr Electric Heating Co. 
Simplex Elec. Heating Co. 


E.xectric LIGHTERS 
Stanley & Patterson 


ELEectric LOCOMOTIVES 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 


ELEctTRIC SOLDERING [IRONS 
American Electrical Heater Co 
Barr Electric Heating Co. 
Simplex Electric Heating Co. 

ELECTRICAL SUPPLIES 
Bates, Putnam A. 

Bissell Co., The F. 

Central Electric Co. 
Chase-Shawmut Co. 
Commonwealth Edison Co. 
Crocker- Wheeler Co. 
Doubleday-Hil] Electric Co. 
Electric Goods Mfg. Co. 

General Electric Co. 

Illinois Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Manhattan Electrical Supply Co 
Novelty Electric Co. 

Paiste Co., H. T. 

Partrick, Carter & Wilkins Co. 
Stanley & Patterson 

Western Electric Co. 

Weston Electrical Instrument Co 

ELECTROMAGNETS 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 


ENGINES, GAs AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Buckeye Engine Co. 
Westinghouse Machine Co. 


ENGINES, STEAM 
Allis-Chalmers Co. 
American En " Co. 
Ball Engine 
Buckeye Beane Co. 
Ridgeway Dynamo & Engine Co. 
Rochester Machine Too! Works 
Westinghouse Machine Co. 


ENGINEERS AND CONTRACTORS 
Ahim, C. E. F. 
American Bridge Co. 


(Continued on page 69.) 


ENGINEERS AND CONTRACTORS 
Arnold Co.. The 
Barstow, W. D. 

Bates, Putnam A. 

Byllesby & Co., H. M. 

Clement, Edward E. 

Darlington, F. W. 

Dodge & Day 

He: us & Co., "hg L. 
allberg, J 

Hanchott ‘i 1. 

Hickey Contracting Co. 

Humphrey, Henry H. 

Iron City Engineering Co. 

Kelly Engineering Co., Jobn P. 

Kitfield, Edward H. 

Knowles, Edward R. 

Koester, Frank 

Lansingh, Van Rensselaer 

Lyndon, Lamar 

McMeen, Samuel G. 

Marshall, Albert J. 

Mershon, Ralph D. 

Miller, KempsterB. 

New England Engineering Co 

Reed, Warren B. 

Schott, W. H. 

Stanton, Le Roy W. 

Storer, Simon B. 

White & Co., J. G. 

FANs AND Fan Motors 
Central Electric Co. 
Century Electric Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co. 

Diehl Mfg. Co. 

Doubleday-Hill Electric Co. 
Emerson 
Fort Wayne Electric Works 
General Electric Co. 

Jeffrey Mfg. Co. 

Sprague Electric Co. 

Stanley & Patterson 

Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 

Fan Motor RESISTANCES 
Ward Leonard Electric Co. 


Bani 


sb et 


dene a 








lectric Manufacturing Co. 
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HEMINGRAY 


STANDARD SCREW GLASS INSULATORS 
The Best for All Purposes — 
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Hemingray Glass Co. 


ESTABLISHED * 1848 
Factories: Muncie, Ind. Office: Covington, Ky. 
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SMALL INDUCTION MOTORS 
AND LIGHTING TRANSFORMERS 





will be part of our offering at the 
N. E. L. A. Convention this week 
in Chicago. 

You will be more than welcome 
at Booth No. 43. 


pockenn” HE Ey Ep 


OLD COLONY BUILDING, CHICAGO, ILL. 
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Types B, C and D 
Furnished 10 to 50 Amp., Single and Double Pole, and 10 to 35 Amp., 
Single, Double and Triple Pole. 


i 


Ce Moy pbes 
\ ee 


Type L—-Capacity 75 to 300 Amp. 
SOLENOID CONTROL 


THROW ON AND OFF DAILY 
ONLY WEEKLY WINDING REQUIRED 


Automatically turns lights on and off at any hour 
you may desire. The only economical way of con- 
trolling the hours of lighting show windows and signs 


Ne J 


apt. 

















Type H—15 Amp., 2500 Volts, Opening Oil Switch 
SOLENOID CONTROL 


Write for Prices and Discounts 


Hartford Time Switch Co. 


101 WARREN ST. NEW YORK 














REVIEW 


Federal 
Tungsten Cluster 


FOR INDOOR LIGHTING 


The handsomest fixture ever designed at 
moderate cost to take the place of gas arc 
in stores, halls, offices, etc. Its efficiency is 


1% watts to the candle-power, according 
to manufacturers’ test. 


FOR OUTDOOR LIGHTING 


A very substantial fixture, with cast-iron 
enameled steel shade. Weatherproof and 
protected against breakage. Same high 
efficiency as indoor fixture. Easy to install. 
Several other styles and sizes. 


Write for Bulletin 87. 


FEDERAL ELECTRIC COMPANY 
130 West Lake Street, CHICAGO 
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ELECTRICAL REVIEW 


Vol. 52—No, 20 








For the Reports of 
The National Electric Light 
Association Convention 


the Electrical Review has perfected elaborate 
facilities for publication. The papers, dis- 
cussions and proceedings, descriptions of ex- 
hibits, attendance and election of officers, 
will be presented in a comprehensive yet 
concise manner in the issues of May 23 
and 30. 

For this work an efficient editorial staff 
will be at the convention and Editorial 
Headquarters will be established in the 
Electrical Review Apartments, Auditorium 


Hotel, Chicago. 
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Electrical Review 
May 23 — 
and May 30 


Manufacturers who desire to reach the mar- 
kets of the United States, Canada and nearly 
fifty foreign countries, may feel sure that 





the intelligent men of the electrical industries 
of all countries will read these numbers to 
know the real progress of America in elec- 
tric lighting and power transmission. These 
issues will reflect the best practice in all 


branches of central station operation. 


Electrical Review 


13 Park Row, New York 


, CHICAGO BOSTON LONDON 
906 Fisher Bldg. 95 Milk St. 42 Old Broad St., E. C. 































ELECTRICAL REVIEW 


a | ee oe 
ELECTRIC Co. 


““QUIXET”’ 
FLOOR BOX 


















Here is something 
that will in- terest every 
Electrical Contractor 


The “Quixet” Floor Box can be set in any kind of 
wood, marble, mosaic, terrazzo or cement floor without 
any adjusting or patching. The floor is built around 
the box by the flooring contractor and all fitting and 
adjusting are done by him. It can be installed in a 
fraction of the time necessary to install any other. 
Once installed it becomes a part of the floor, and the 
box and the floor are water-tight. There are no gaskets 
or adjusting screws. The simplicity of its construction 
(there are only three parts) makes it possible for us to 
sell it at a great deal lower price than any other floor 
box on the market. 






SEND FOR OUR GENERAL CATALOG No. 809, WHICH 
DESCRIBES IT AND THE METHOD OF INSTALLATION 


114-128 NORTH LINCOLN STREET 











ELECTRICAL REVIEW 


Sample of wire with insulation removed from 
end and middle section, and one end of wire 
looped by Marshall’s Economy Tool. 


Sample of lamp cord with insulation instanta- 
neously remove dad by Marshall’s Economy Tool 
without cutting a single strand of wire, 





Price §=| The Marshall Economy Tool | scs:* 
$2.00 THE BIGGEST LITTLE THING YOU EVER SAW NOW 











Marshall Electric Manufacturing Company 


301 Congress Street, Boston, Mass. 




















QUEEN MINIATURE ACME ARC 


Every Central Station Man should investi- 
gate its merits 


1,000 C.P. at 2.75 Amperes 


By saving current for the con- 





sumer it sells current for the 








Central. Station 





A brilliant light, that for steadiness and whiteness can be 
compared only to daylight. The circular gives all 
details. Send for one. 


QUEEN & CO., Inc., PHILADELPHIA, PA.,U.S.A. 
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ener Electric Company 





Curtis Steam Turbines 


show a nearly constant efficiency 
over a wide range 
of load 


The following load curve is based on tests made in the Fisk Street Power 
House of the Commonwealth Edison Company, Chicago, IIl., and shows 
a maximum variation in economy of 5% from 5,000 to 12,000 kilowatts. 


488. OF STEANI 
FER AW. HOSP 


S 


7000 8000, 12000 
‘“Load-Water Rate Curve” for a 9,000-K.W., 5-Stage, 750-R.P.M. Curtis 
Turbo-Generator Unit, Operating at 200 Lbs. Gauge Pressure, with 125° 
Superheat and 29 Inches Vacuum. 


The Curtis Low Pressure Turbine 
is available in standard sizes from 300 kilowatts up, 
utilizes exhaust steam from | pound gauge pressure to 
29 inches of vacuum, adds 30 to 100% to the output of 
steam engine plants and does not require a pound of 
additional fuel. Some installations have been in suc- 
cessful operation for years. 


Curtis Steam Turbines 
are made in standard sizes 
from 15 K.W. to 14,000 K.W. 








Se 


New York Office: PRINCIPAL OFFICE : Sales Offices in 


30 Church Street Schenectady, N. Y. All Large Cities 
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Structural 
Steel 

for 

Every 
Purpose 




















‘Interior Steel of Finishing Mill. S.C. P.C. Co. , 





American Bridge Company of New York 
General Offices: Hudson Terminal, 30 Church Street, New York 

















CLASSIFIED INDEX—(Continued from page 60) 
GrounD Points, PLATES AND Con- INSULATING COMPOUNDS 





Frere LAMPS, DECORATIVE 





Fibre Conduit Co. 

FixTUREs (ELECTRIC) 
Benjamiu Electric Mfg. Co. 
Dale Co 
Federal! !{lectric Co. 

Illinois Electric Co. 


Fixtures, ELECTRIC 
Waketicld Brass Co., F. W. 
FLASHERS 
Bissell ¢ 0., The F. 


FLEXIBLE COUPLINGS FOR SHAFTS 


The Electric Controller & Supply Co. 


Friction TAPE 
Johns- Manville Co., H. W. 
Standard Paint Co. 
FusEs 
Chase-Shawmut Co. 
Chicago Fuse Wire & Mfg. Co. 
D& W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lawrence Electric Co., F. D. 
Sachs Co., The 
Fuse Wire 
Chase-Shawmut Co. 
Chicayo Fuse Wire Mfg. Co. 
Grars 
New Process Raw Hide Co. 
GENERATORS 
§ Allis-Chalmers Co. 
| Bullock Electric Mfg. Co t 
~ American Engine Co. 
C& C Electric Co. 
Crocker-Wheeler Co. 
Triumph Electric Co. 
Warren Electric Mfg. Co. 
Western Electric Co. 
GLoBEs, SHaDEs, Ere. 
Fostoria Glass Specialty Co. 
Holophane Co. 
Phenix Glass Co. 
GRAPHITE 
Dixon Crucible Co., Jos. 
Ground ConnECTION CLAMPS 
Chase-Shawmut Co. 


TACTS 
Lord Electric Co. 
Hratina APPARATUS 
American Electrical Heater Co, 
Guaranty Elec. Heater Co. 
Johns-Manville Co., H. W. 
Simplex Electric Heater Co. 
Ward Leonard Electric Co. 
Hoisting MACHINERY 
Allis-Chalmers Co. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg. Co. 4 
HYDRAULIC MACHINERY 
Allis-Chalmers Co. 
[MPREGNATING APPARATUS 
Mitchell, W. E. G. 
IMPREGNATING COMPOUND 
Mitchell, W. E. G. 
INDucTION COILs 
Rentgen Mfg. Co. 
INNER GLOBES 
Fostoria Glass Specialty Co. 
Macbeth-Evans Glass Co 
Pheenix Glass Co. 
INSTRUMENTS 
Atwater-Kent Mfg. Co. 
Bristol Co. 
Bristol, Wm. H. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Eldredge Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
International Electric Meter Co. 
Johns-Manville Co., H. W. 
Keystone Electrical Instrument Co 
Leeds & Northrup Co. 
Machado & Roller 
Oelschlaeger Bros, 
Pignolet, Louis M. 
Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Western Electric Co. 
Weston Electrical Instrument Co. 


INSULATING CEMENTS 
Mitchell, W. E. G. 


Electric Cable Co. 

Minerallac Co. 

Mitchell, W. E. G. 
INSULATING MACHINERY 


American Insulating Machinery Co. 


New England Butt Co. 
INSULATING PAINTS 

Devoe & Co., F. W. 

Standard Paint Co. 


INSULATORS AND INSULATING MATERIAL 


American Vulcanized Fibre Co. 
Brookfield Glass Co. 
Doubleday-Hill Electric Co. 
Dunton Co., M. W. 
Elm City Engineering Co. 
General Electric Co. 
Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Lima Insulator Co. 
Locke Insulator Mfg. Co. 
Minerallac Co. 
Mitchell, W. E. G. 
Okonite Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Ir1pDIo PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 
Irons, ELECTRIC 
American Electrical Heater Co. 
Guaranty Elec. Heater Co. 
JUNCTION BOxEs 
Bossert Electric Construction Co. 
D & W Fuse Co. 
Lamp GUARDS 
Hubbell, Inc., Harvey 
LaMp-MAKING MACHINERY 
Dwyer Machine Co. 
Fahn & McJunkin 
LAMPS, ARC 
Adams-Bagnall Electric Co. 
Doubleday-Hill Electric Co. 
Excello Are Lamp Co. 
Fort Wayne Electric Works 
General Electric Co. 
Queen & Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


(Continued on page S8) 


Central Electric Co. 
General Electric Co. 
Lamps, INCANDESCENT 
Anchor Lamp Co. 
Banner Electric Co. 
Boston Incandescent Lamp Co. 
Brilliant Electric Co. 
Bryan Marsh Co. 
Buckeye Electric Co. 
Central Electric Co. 
Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Commonwealth Edison Co. 
Doubleday-Hill Electric Co. 
Downward Light Electric Co. 
Economical Elec. Lamp Co. 
Economy Electric Co. 
Efandam Co. 
Fort’ Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co. 
General Incandescent Lamp Co. 
Germania Electric Lamp Co. 
Illinois Electric Co. 
Johns-Manville Co., H. W 
Monarch Electric Mfg. Co. 
Novelty Incandescent Lamp Co. 
New York & Ohio Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electric Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Warren Electric & Specialty Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 
Lamps, MERcuRY VAPOR 
Cooper Hewitt Electric Co. 
Lirtine MAGNETS 
The Electric Controller & Supply Co 
LIGHTNING ARRESTERS 
D & W Fuse Co. 
General Electric Co. 
Lord Electric Co. 
Westinghouse Electric & Mfg. Co. 
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Eck Hurricane Oscillating Fans 








Oscillate in any position as Desk or Wall Fans. 


Oscillate in any position and within any limits from an are of 10° to an are of 120 . 
when the fan is running at any speed. 


Oscillate without noise and with a current consumption of not over 2 watts. 


Oscillate without wear on the parts and are permanently durable as the parts are 
heavy, accurately made and the gears are submerged in grease. 


Every fan guaranteed. Handle the Eck Fans and increase your business in this line. 


Eck Dynamo & Motor Co. - Belleville, N. J. 























ROSETTES 
2-PIECE: FUSELESS: 250-VOLT 
A new line of small Rosettes. 

‘ 
PAISTE ‘‘PONY’”’ 
with the “K-W" method of fastening but made 
Fuseless for 250 volts. A free sample shows the im- 
provements in Cap and Base design. Made as 
** Paiste’ knows how to make Rosettes. 
H. T. PAISTE CO., Philadelphia, Pa. 
NEW YORK BOSTON CHICAGO 
THE LEADING SPECIALTY MANUFACTURERS 







THIS I8 IT! 


THE NEW 


HUBBELL 


10 Amp. Polarity Flush Plug 


No. 5565 














oam_=Cataiog No. 481 


@ Stee! covered cap. 


ESTABLISHED 1764 ¢. i 
MANUFACTURERS OF Polarity cannot be reversed. 


F. W. 

D EV O E- pereimasientheraiy "WE ARE READY TO SEND PARTICULARS. 
INSULATING ano CAR HARVEY HUBBELL, Inc., Bridgeport, (t. 
a £6. VARNISHES, 

101 Fulton St., New York 176 Randolph St., Chicago BRUSHES 




















COMMUTATOR INSURANCE B-8 Insulating Paints 








That's what we offer, for there's no friction or wear For General Electrical Purposes—on the market 
with these brushes. for twenty-five yeare 
Being 90% pure graphite insures low resistance, no J 
sparking under varying load, longer wear and no greasing, W. E. G. MITCHELL ; 4 86 MAIDEN LANE, N. Y. CITY 
HOLMES FIBRE-GRAPHITE MFG. Co. We also manufacture Various Grades of Insulating Compounds for Special Purposes 








GERMANTOWN, PHILADELPHIA, PA. 











Office: Stamford, Conn. Works: Portsmouth, Va. resistance wires to specifications; protective 


THE WYCKOFF PIPE AND CREOSOTING COMPANY B| FIN Brees 
WYCKOFF CREOSOTED CONDUIT for UNDERGROUND WIRES AKER & COMPANY re 


C. 0. BAKER, Pres. C. W. BAKER, Vice-Pres. 
Millions of feet in use. Cheapest to lay 408-414 N. J. R. R. Avenue, NEWARK, N. J. New York Office: Cortlandt Bidg., 


CREOSOTED CROSSARMS, POLES, AND LUMBER 0 Church Street 


) WESTON iirccrieacne 


Electrical | PHOTOMETRIC TESTS aiuivotmeters 


Voltameters, Voltmeters, 
Ammeters, Milammeters, 


Testing of =< 


Ground Detectors and 


Laboratories | —_ticur sources anne 


Our Portable Instruments are 
recognized as THE STANDARD 


80th St. & East End Ave. the world over. Our STATION 
NEW YORK and of are unsurpassed in point of 


extreme accuracy and lowest 























Marea ghia ILLUMINATION WESTON ELECTRICAL INSTRUMENT CO. 
Main Office and Works: | Waverly Park, NEWARK, N. J. 


LONDON BRANOH—Andrey House, Ely Place, Holborn PARIS, FRANCE—E. H. Cadiot, 12 Rue St. Georges 
BERLIN—Buropean Westen Blectrical Instrument (o,, Ritterstrasse No, 88 New York Office, 74 Cortlandt Street 
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WANTED 


and, first-class condition, 


second-! 
One Seer cle, £20 or 2080-volt, 100-k.w. 
te or. direct connected toa 100-k.w., 
Att D.C. railway generator, or one 
ary converter of same capacity. Ad- 
eee with information, ete. No. 78, 


care ELECTRICAL REVIEW, 


13 Park Row New York City 
NS 








WANTED 


tablished English firm with 





~~ an old es 
By : ~ influential connections, ‘sole 
pe forthe British Isles and British 
Colonles. for a good Fibre Conduit for 
Electric Cables. Details and particulars 
to Conner,” care of Neyroup & Sons, 
advertising (Offices, 14 Queen Victoria 
St., London, E. C., Engiand 

_———, 





FOR SALE 
One 50-H1.P. Motor in perfect con- 
dition 
One 75-1!.P. Motor in perfect con- 
dition. Inquire of 
AMERICAN PIN 


WATERVILLE, CONN. 


CO. 














Orangeburg Fibre Conduit 








costs, installed, less than any other type of 
conduit. 
Write for * The Conduit Book.” 
THE FIBRE CONDUIT CO., 
Main Of and Works: Orangeburg, N. Y. 
Chic. /flice: 1760 Monadnock Bldg. 
Pierson ding & Co.: San Francisco, Cal. 
Los Ange es, Cal., and Seatt e, Washington. 
McCle Temison Co.: Birmingham, Ala. 





Michigan College of Mines 
W. McNair, President 
Located the Lake Superior district Mines 
ant mills accessible for caliete work, For Year- 
hook and ecord of Graduates apply to Pres- 
ident or S tary, Houghton, Mi ‘higan. 

















Get our figures on those 


SPECIAL CORDS 


And, by the way, have you 
received a copy of our cat- 
alog on 


STANDARD 
ELECTRICAL CORDAGE? 


BELDEN MFG. CO. 


194 Michigan St., Chicago 
(4) 











PRIMARY BATTERIES 





Edison Primary Batteries are so reliable that 


railroads use them for block signal work. You can 
get this same reliability for your needs, but only 
from Edison Batteries. 


We send free a booklet 
telling all about them. 


EDISON MANUFACTURING CO. 
3 Lakeside Ave. 


Orange, N. J. 


10 Fifth Avenue, New York, 


304 Wabash Avenue, Chicago, III. 
Victoria Road, Willesden, London, f. w. 











SWITCHES 


701 Atlas B'dg. 


OIL AND POLE TOP 


For High Voltages 
Substantial apparatus at low prices. 
Send for bulletins and list of installations. 


PACIFIC ELEC. AND MFG. CO. 


San Francisco, C |. 








| WILLARD. 


STORAGE BATTERIES | 


THE WILLARD STORAGE BATTERY CO. 








PROGRA 








M CLOCKS 


are a great modern con- 
venience in schools, col- 
leges and other large build- 
ings where automatic sig- 
re red. By their 
use any number of differ- 
ent is in any number of 
different rooms may 


be 
at any time desired 
daring the day. 
ALSO 60-DAY, ELECTRIC, 
WATCHMAN’S, AND FRYING- 
PAN CLOCKS. Send for Cata- 
logue No. 207. 


The Prentiss Clock 
Improvement Co. 


Dept. 20, 92 Chambers 
Street, New York City. 














pA 








How Io IesT 


WITH A VVOLTMETER 


r . Ul 
ge b' 
— GIMANUFACTURER tal of 





Resistances 
of Coils, 
Lines, 
Circuits, 
etc. 


Locate Trouble in Telephone and Other Lines 
Test Batteries, Dynamos, Motors, etc. 





Send for Free Booklet on Testing and Catalog of Portable 
and Switchboard Voltmeters, Ammeters 
and Volt-Ammeters 


L. M. PIGNOLET, 78 Cortlandt St., New York 





TRADEMARKS 
AND COPYRIGHTS 


Send your business direct to Washington 
Saves time and insures better service 


PERSONAL ATTENTION 
GUARANTEED 
25 YEARS’ ACTIVE PRACTICE 


SPECIALTY 
‘* Working on the Failures of 
Others" 


Siggers & Siggers 
PATENT LAWYERS 


Saite 20-25 WASHINGTON 
National Usios Bidg. D. C. 
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Every electrical book is either published or for sale by 
“Electrical Review,” 135-21 Park Row, New York. 


us. 








PATENTS 
PATENTS 











Save money and time 
by sending your 
matters to me 


TRADE-MARKS 


DESIGNS 
COPYRIGHTS 











E. S. DUVALL 
Washington, D. C. 


LOAN 6 TRUST BUILDING 








COMMERCIAL DEVELOPMENT OF ELECTRICAL PROPERTIES 








is as essential to the complete success of such undertakings as high efficiency in the engi- 
neering department. We give equal attention to the commercial and engineering features of 
properties under our supervision, that final results will show maximum net earnings. 


GEORGE W. FOWLER & CO., 


Engineers, Managers, Operators, Developers Electrical Properties, 


30 BROAD STREET, 


NEW YORK. 
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48 Raritan Avenue, 








American-Ball Angle 


Compound 


is the most perfectly balanced, smoothest running high- 
speed reciprocating engine ever built. 
Tt will certainly pay you to investigate. 


WRITE FOR DETAILS 


The American Engine Company 


: Builders of American-Ball Simple and Compound Engines: 
Direct-Current Dynamos and Motors; Complete Generating Sets 


Boston OFFIcE, 49 Federal Street 


Not a foundation bolt 
in the bed of this en- 
gine, and yet it is run- 
ning at 300 R. P. M. in 
our power plant, and 
so smooth is its opera- 
tion that a full length 
common lead pencil 
will remain standing 
on end on either the 
horizontal or vertical 
cvlinder head. 

This is pretty conclu- 
sive evidence of our 
claim that the 


Bound Brook, N. J. 











LieHTrIne PLANTS 

Allis-Chalmers Co. 

Crocker-Wheeler Co. 

Doubleday-Hill Electric Co. 

Fort Wayne Electric Works 

General Electric Co. 

Stanley & Patterson 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
LinE MATERIAL 

Bissell Co., The F. 

Johns-Manville Co., H. W 

Klein, Mathias & Son 
LocoMmorTivEs, ELECTRIC 

Jeffrey Mfg. C>. 
MACHINE TOOLS AND MACHINERY 

Allis-Chalmers Co. 

Jeffrey Mfg. Co. 

New England Butt Co 
MaGnetic CLUTCHES 

The Electric Controller & Supply Co. 
MAGNETIC FRICTION BRAKES 

The Electric Controller & Supply Co 
MAGNETIC SOLENOIDS 

Cutler-Hammer Mfg. Co. 

The Electric Controller & Supply Co. 
MaGnetic Switch CONTROLLERS FOR 

LARGE Morors 

Cutler-Hammer Mfg. Co. 

The Electric Controller & Supply Co. 
MALLEABLE CASTINGS 

Jeffrey Mfg. Co. 
Mast-ARMS 

Brady, T. H. 
METALS 

Baker & Co., Inc. 

Phosphor-Bronze Smelting Co 
METERS 

Doubleday-Hill Electric Co. 

Duncan Electric Mfg. Co. 

Fort Wayne Electric Works 

General Electric Co. 

Johns-Manville Co., H. W. 

Pignolet, L, Mo. . 

Westinghouse Electric & Mfg. Co. 

Weston Electrical Instrument Co. 
MICA 

Chicago Mica Co. 
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188i 
AUTOFIATIC 


and 
CORLISS 


put on the market. 





FOR 





Our reputation for building a high-grade engine in the past | 
is fully sustained by our product to-day, which is superior in | 
workmanship, material and design to anything we have ever 


THE BALL ENGINE CO. 


ERIE, PA. 


1908 | 
ELECTRIC 


and 
POWER SERVICE 


























Use DIXON'S FLAKE GRAPHITE 


and save friction losses in cylinders, bearings, 
and at all friction points. 


JOSEPH DIXON CRUCIBLE CO., = Jersey City, N.J. 


Write us about it. 











CLASSIFIED INDEX—(Continued from page 69) 


MINING MACHINERY 

Allis-Chalmers Co. 

Jeffrey Mfg. Co. 
Motors 

(See Dynamos and Motors) 
NAME-PLATES 

Schwerdtle Stamp Co., The 
OvuTLET Boxks 

Bossert Electric Construction Co. 

Chase-Shawmut Co. 

Chicago Fuse Wire & Mfg. Co. 
OvuTLET Box RECEPTACLES 

Benjamin Electric Mfg. Co 
PAINT 

Standard Paint Co. 


PANEL-BoARDs 

Lang Electric Co., The J. 

Trumbull Electric Mfg. Co. 
PATENT SOLICITORS 

Clement, Edward E. 

Duval, Edw. 8 

Siggers & Siggers 
PHOTOMETERS 

Dwyer Machine Co. 
PHOTOMETER STANDARDS 

Electrical Testing Laboratories 
PINIONS 

New Process Raw Hide Co. 
PLATINUM PRODUCTS 

American Platinum Works 

Baker & Co., Inc. 

PLATINUM WIRE AND SHEET, PLATI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIVETS 

Baker & Co., Inc. 


PoLEs, BRACKETS, Prins, TrEs, Cross- 


Arms, CLIMBERS, Etc, 

Bissell Co., The F. 

Brady, T. H. 

Doubleday-Hill Electric Co, 

Illinois Electric Co. 

Klein & Sons, Mathias 

Johns-Manville Co., H. W. 

Morris Co., Elmer P. 

Wyckoff Pipe & Creosoting Co. 
PumMPiInc MACHINERY 

Allis-Chalmers Co. 


PusH-BuTTONs 
Electric Goods Mfg. Co. 
Manhattan Electrical Supply Co. 
Partrick, Carter & Wilkins Co. 
Ward Leonard Electric Co. 

Rati-Bonps 
Chase-Shawmut Co. 

Dossert & Co. 

General Electric Co. 
Johns-Manville Co., H. W. 
Lord Electric Co. 

Roebling’s Sons Co., John A. 

Rati JOINTS 
Rail Joint Co. 

RarLway SPECIALTIES, ELECTRIC 
Blake Signal & Mfg. Co. 
Central Electric Co. 

Doubleday -Hill Electric Co. 
General Electric Co. 
Johns-Manville Co., H. W. 

Rail Joint Company, The 
Westinghouse Electric & Mfg. Co. 

REFLECTORS 
Holophane Co. 

Phoenix Glass Co. 

REPAIRS 
Commonwealth Edison Co. 
Waterbury & Co. 


RESISTANCE BANKS AND UNITS 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 
Ward Leonard Electric Co. 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 


REVERSING CONTROLLERS FOR CRANES 
AND SIMILAR SERVICE 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply Co. 


RHEOSTATS 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
General Electric Co. 


(Continued on page 9! 





RHEOSTATS 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. 
Rines, WirRE DistRrButine 
Star Expansion Bolt Co. 
SEALS 
Schwerdtle Stamp Co., The 
SHADES 
Hubbell, Harvey, Inc. 
SHADEHOLDERS 
Hubbell, Harvey, Inc. 
S1ens, ELECTRIC 
Federal Electric Co. 
SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., M. W 
SocKETs 
Federal Electric Co. 
Hubbell, Harvey, 1nc. 
Paiste Co., H. T. 
Trumbull Electric Mfg. Co. 
SOLDERING STICKS AND Paste 
Blake Signal & Mfg. Co. 
Burnley Battery & Mfg. Co. 
Chase-Shawmut Co. 
Dunton Co., M. W. 
SOLENOIDS 
Ward Leonard Electric Co. 
SparRK Corns 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Manhattan Electricai Supply Co. 
SPARKING PoINnts 
Baker & Co., Inc. 
SPECIAL OVERLOAD No-VOLTAGE ANI 
RESET CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
The Electric Controller & Supply © 
Ward Leonard Electric Co. 
SPECIALTIES 
Benjamin Electric Mfg. Co. 
Chase-Shawmut Co. 
Doubleday-Hill Electric Co 
Novelty Electric Co. 
Paiste Co., H. T. 
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STOP THAT NOISE 


Made byw Metal Gears 


New Process 
Noiseless Pinions 


meshed with your metal gears will stop 
that ringing, grinding noise wherever 
gear drives are used. 


The Present 
Dull Season 


should be taken advantage of to look 
into this matter and to prepare to have 
the benefit of noiseless gearing during 
the rush which will soon be here. 


A POST CARD WILL GET YOU A COPY OF OUR LAT=~ 
EST CATALOG, TOGETHER WITH SOME NAMES OF 
PROMINENT USERS. WRITE TO-DAY. 


The New Process Raw Hide Company 


SYRACUSE, NEW YORK 
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The Warren Alternator 


MANUFACTURED BY 


WARREN ELECTRIC MANUFACTURING CO. 


SUCCESSORS TO 
The Warren Electric ,Manufacturing Co. 
MANUFACTURERS OF 


Inductor and Revolving Field Alternators, 
WEMCO A.C. and D.C. Motors. 


SANDUSKY, OHIO 
Write for Bulletin No. 34. It will pay you to do so. 














| REVOLVING FIELD TYPE. 














THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 
Babcock & Wilcox e Stirling e A & T Horizontal e« Cahall Vertical 


Water Tube Steam Boilers 


Steam Superheaters — Mechanical Stokers 

















WORKS: BAY OWN NE, Ns Fx. BRANCH OFFICES WORKS: BARBERTON, OH!IO 
Boston: Delta Bldg. New Orleans: 343 Baronne Street. Chicago: Marquette Building. Havana, Cuba: 116% Calle de la Habana. 
Philadelphia: 1110-1112 North American Bldg. Denver: 410 Seventeenth Street. Atlanta, Ga.: 1132 Candler Building. Los Angeles: 321 Trust Building. 

San Francisco: 63 First Street. Salt Lake City: 313 Atlas Block, Cleveland: 706 New England Building. Cincinnati, O.: Traction Building. 


Pittsburg: Farmers Deposit Nat. Bank Bldg, Washington: Colorado Building. Mexico City: 7 Avenida Juarez. 
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ELECTRICAL CONTRACTORS 
wore! DIRECTORY of ENGINEERS |) se 
CONSULTING INTERESTS 

EDWARD R. KNOWLES SAMUEL G. McMEEN KEMPSTER B. MILLER w. ; H. SCHOTT 

gore ae McMEEN & MILLER ade 
cgueeenal Expert TELEPHONE ENGINEERS 1100 to 1128 American Trust Bldg. 
Industria! Engineering in all its CHICAGO 


shes. Kemodeling Power, Light 
wt Heat Installations. Gas Engine and 
Producer Power Systems. 


PULITZER &LDG., NEW YORK 


1454 to 1457 Monadnock Block - 


Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


CHICAGO, ILLINOIS 





DgsiGNeR AND Buitper—Centra! Station 
Heating, Gas, Electric Light, 
Works and Power Plants. 


Water 








———— 


Frank Koester 


Consulting Engineer 
Power Plant Expert 


| 132 Nassau: St., New York, N. Y. 
| 
—— RECs 





Telephone 6925 Cortlandt 


ALBERT J. MARSHALL 


CONSULTING 
ILLUMINATING ENGINEER 
Glackner Building 
NEW YORK 


New England Engineering Co. 


WATERBURY, 


too BROADWAY, 
Conn. 


New York 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 


works, or any other engineering instal- 
lations built or remodeled. 








“YAN RENSSELAER 
| LANSINGH, 


llumicating Engineer 
| felephose 6925-6926 Cortlandt 
| 227 Fulton St. NEW YORK CITY 
— 







RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 


Estimates, ther hae Plans, Specifications and 
Supervision of Electric Ligh , Railway and 
Power Plants. 


Long Distance Power Transmission. 


60 Wall Street 
Street Railway Chambers 


New York: 
MontTREAL: 


Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phone Main 878 
NEW ORLEANS, U. S. A. 











LE ROY W. STANTON 


CONSULTING 

TELEPHONE ENGINEER 
Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus. 
411 Electrical Building, Cleveland, Chic. 





SIMON B. STORER 


Consulting Electrical Engineer 


Power Contracts and Rate Making 
and Power Transmission 
Systems 


University Block, Syracuse, N. Y. 


Railway 











——_——_— 


LAMAR LYNDON, 
CONSULTING 
ELEC:sRICAL ENGINEER. 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty. 


New York 





2 Rector STRERT, 











SPRINGS 
Cary Spring Works 
Stace Liaguting APPARATUS 


Chase-Shiwmut Co, 


STANDARD CELLS 
Weston Electrical Instrument Co. 
STAPLES, [NSULATED 
Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 
American District Steam Co, 
New Process Raw Hide Co. 
STEEL 
American Bridge Co. 
Jessop & Sons, Wm. 


STEEL STAMPS 

Schwerdil!e Stamp Co., The 
STENCILS 

Schwerdtte Stamp Co., The 
STOKERS 


Babcock & Wilcox Co. 

Westin house Machine Co. 
STORAGE BATTERIES 

American Battery Co. 

Electric Storage Battery Co. 

Gould Siorage Battery Co. 

Willard Storage Battery Co. 
SWITCHROARDS 


§ Allis-Chalmers Co. 
(Bullock Electric Mfg. Co. 
Bissell Co., The F. 


Bosser! Electric Construction Co. 
Crockcr-Wheeler Co. 
Doub!eday-Hill Electric Co. 
Electric Goods Mfg. Co. 
Fort Wayne Electric Works 
Genera! Electric Co. 
ang Hlectric Co., The J. 
lrumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 

estern Electric Co. 
Westinghouse Electric & Mfg. Co 


Switcuxs, Ere, 
Central Electric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 


ENGINEERS 


appearing in this de- 
partment may be sure 
that their addresses 
are in the most con- 
spicuous location for 
the electrical industry 





J.G. WHITE & COMPANY 


INCORPORATED 
ENGINEERS CONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
LONDON CORRESP’D’TS: J.G. WHITE & CO., Ltd. 
9 Cloak Lane, Cannon Street 
CANADIAN CORRESP’D’TS: CANADIAN WHITE 
COMPANY, Montreal 
Principal Philippine Office: Manila, P. I. 














Switcues, Etc. 
Electric Controller & Supply Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lang Electric Co., The J. 
Lawrence Electric Co., F. D. 
Lord Electric Co. 
Partrick, Carter & Wilkins Co. 
Pettingell-Andrews Co, 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


' TABLET BoaRbDs 
Doubleday-Hill Electric Co. 


TAPE AND SPLICING COMPOUND 
Doubleday-Hil! Electric Co. 
Minerallac Co, 

Okonite Co. 

[TELEPHONES 

Atwater-Kent Mfg. Co. 

Central Electric Co. 

Connecticut Tel. & Elec. Co. 
Doubleday-Hill Electric Co, 
Electric Goods Mfg. Co. 
Holtzer-Cabot Electric Co. 
Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co. 
Novelty Electric Co. 

Stanley & Patterson 
Stromberg-Carlson Tel. Mfg. Co. 
Western Klectric Co. 

Wire & Telephone Co. of America 

TELEPHONE SERVICE 
American Bell Telephone Co. 
Chicago Telephone Co. 

New York Telephone Co. 


TESTING 
Electrical Testing Laboratories 


THEATRE DIMMERS 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Ward Leonard Electric Co. 
Tizs, Cross-ARM8, BRACKETS. PINS 
CLIMBERS, ETC. 
Bissell Co., The F. 
Brady, T. H. 


CLASSIFIED INDEX—(Continued from page 88) 


Tiks, Cross-ArRMs, BRACKETS, PINs, 

CLIMBERS, ETC. 

Central Electric Co. 

Klein & Son, Mathias 
TIME SWITCHES 

Bissell Co., The F. 

Hartford Time Switch Co. 

Manhattan Electrical Supply Co. 
TooLs 

Jessop & Sons, Wm. 

Klein & Sons, Mathias 
TRANSFORMERS 

Allis-Chalmers Co. 

Bullock Electric Mfg. Co. t 
Crocker-Wheeler Co 
Doubleday-Hili Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 

New York & Ohio Co. 

Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


TROLLEY WHEELS 
Doubleday-Hill Electric Co. 
Johns-Manville Co., H. W. 


TUBES 
Fibre Conduit Co. 


TURBINE GOVERNORS 
Allis-Chalmers Co. 
Lombard Water-Wheel Gov. Co. 
TURBINES, STEAM 
Allis-Chalmers Co. 
General Electric Co. 
Smith Co., S. Morgan 
Westinghouse Machine Co. 


TURBINES, WATER 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Smith Co., 8. Morgan 

UncoaTED ARMATURE TAPES AND 

SLEEVINGS 
Belden Mfg. Co. 
Dunton Co., M. W. 

VARNISH, INSULATING 
DeVoe & Co., F. W. 
Standard Paint Co. 





WATER-W HEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 

WATER-W HEEL GOVERNORS 
Allis-Chalmers Co. 
Woodward Governor Co. 

WINDING MACHINERY 
American Insulating Machinery Co 
New England Butt Co. 

WIRE CONNECTORS 
Dossert & Co. 
Doubleday-Hill Electric Co 

WIRE JOINTS 
Cook, Frank B. 

WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co 
Belden Manufacturing Co. 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Brixey, W. R, 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co 
Collyer Iasulated Wire and Cable Co. 
Detroit Insulated Wire Co. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Illinois Electric Co. 
Indiana Rubber & Insulated Wire Co 
Lawrence Electric Co., F. D. 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubber Ce 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phillips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Ltd 
Roebling’s Sons Co., John A. 
Simplex Electrical Co. 
Standard Underground Cable “o 
Waterb Co. 
Western Electric Cu. 
Wire & Telephone Co. of America 
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| soME iNneR ° 


e \ (“z tHErE’s wiSdOM in Alj tHinGs. Be wisE— 
=) SZ _~CsiLett yoUr rEySon guidE YOU. HoW do you 
knoW you Are geitiNG tHe dest iNneR 
GLOBES when yoU HavE Wot tRled thf 
PhoEniX ? 











yOU caN’t JUDCe a hOrSE by it’S Har/VEss 
anYMore tHAW yoU can judCE an InneR GLObe 
by loOKing at iT. Buy tHe globe tHAT StanDS 
tEStinG. 





A PeCuLiAr ThinG 


but not hALF as peCULiar AS soME CEntral 
sTATlons wHo PersiSt iN Buying InneR 


CLOBes oF unK/VOwn quaLliTY 
TrY¥Y PHoeniX PERfecTION 














Wisdow is the pRINCiple oF Doinc 
tHings riCH7. it is tHe AggreCATE of 
ALL HUmAN experiEVCE. our experieWCE 


in ThE maNufaCtTure of iNneR and OuTER 
CLOBES iS At yoUr SerVicE. 





THe fFReeASoning oF The sTRongEST iS 
alwaYs ThE BeSt. the LARgest anD MosT 
SuccesSful CENTRAL sTATions aRE noW 
buYiING PHOenix inNER glObes. 


eT oe 
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IOBE wiSDoM 














OU MANY A man OWGEs his LiFe to 4 
eR faiThFuL DOg, but manY GeNTRal StaTioNs 
thE 


OWE tHeir sUCCesS in LIGHTING to PHoeniX 
InneR CLOBes. 





We take OUR hATS off tO EVeRYone 
eXCEPt oUr CoMPeTitoRs. pheoNiX Iner 
ClobES HaVe V° riVAlt- 










bE SurE yOuR’E RiehT tHen go AH/EAD. 


yoU cAN Be SuRe YoU’Re riGHT When 
yoU buY PhoeN/X inner CLobes. 


A DroP oF inK mAKES mANy sil cenTRAL 
sta71ON man THINK. 

soME GOOD F 0od foR ThoUCGChT in our 
BulleTIVS. SenD for THEM. 








1| THE PHOEBE cGLtaSS Comeany 
NEw YORK PITTSBURG CHICaAGo 


| (aa aciaae aes 
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PHILADELPHIA 


Ry 
4 nt) 5 
ae — 


K2ORE manufacturing plants are located in the 
a} §=City of Philadelphia than any other city of the 
United States. In addition to that fact, Phila- | 
delphia leads the world in the manufacture of | 
carpets and rugs; there are 72 establishments 
producing woolen cloths; 113 cotton goods factories; 145 
hosiery and knit goods mills; 31 silk mills; 42 factories 
producing millinery goods; 53 factories making men’s hats; 
220 establishments producing men’s clothing; 36 shirt 
factories; 448 machine shops and iron-working establish- 
ments; 43 leather manufacturing plants (making Phila- | 
delphia the largest leather. manufacturing centre in the | 
country). 

According to the census of 1904, Philadelphia's indus- 
trial establishments numbered 7,087, with a capital of 
$520,000,000, employing 228,899 wage earners, with an 
annual productive value amounting to $600,000,000. 

Philadelphia contains railroad and steamship facilities 
second to none—the manufacturing plants obtain a rate 
for Electric Power, from Central Station sources, as low, 
or lower than in any city of the first class in this country. 
It is the ideal manufacturing city of America. 

Power rates, complete tests and estimates free of charge. 

If you want Electricity for Anything, Anywhere in 
Philadelphia—consult 



























The Philadelphia Electric Co. 


TENTH AND CHESTNUT STREETS 
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125,000 Persons a Day Pass 
The Boston Edison Company’s Exhibition Rooms 


Our Exhibition Department for the display of Electrical Manufacturers’ products is the finest in the world. 
It is located at 33-39 Boylston street—one of Boston’s most prominent streets. 








, TN a 























The Boston Edison Display Rooms Lighted All Night—Every Night. Thousands of Visitors Daily. 


The first floor of our building is given up to the display and demonstration of Electric Lighting, Heating 
and Cooking devices together with every other sort of novelty available for use on electric service. Every 
imaginable device for labor saving and small manufacturing may be seen there. The room is brilliantly 
lighted throughout the day and decorative lamps and special lighting is provided for every hour of the 
night—every night in the year. 

The basement—a magnificent room in itself—is given up to the display and demonstration of the heavier 
electrically operated hoists. At one end of the room is the big switchboard controlling the lighting of the 
entire building so elaborately fitted that it is an attraction in itself. 

A color room in which the adaptability of different lights for showing and matching colors is provided. 
It has many visitors daily. 

The Edison Company will gladly confer with all the manufacturers of electrically operated apparatus 
as to the availability of their goods for exhibition. Suitable samples will be taken on consignment. 

Intelligent demonstrators and salesmen are provided at the Company’s expense. 


Since the first day the Boston Edison Company opened its Exhibition Department in 1899 the demand for 
apparatus has been constant and the Company this year undertook the direct sale of goods. 


EDISON ELECTRIC ILLUMINATING CO., OF BOSTON 
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Three Hundred Electric Signs 
FOR SALE 


Ata Very Low Price 





BY TE. 2.6% 


Edison Electric Illuminating Co. of Brooklyn 








On the 30th day of April, 1907, the Board of Aldermen of the City of New York passed * An Ordinance regu! 
ing the placing of Electric Signs in the City of New York, and providing that the same shall be licensed.” Sectiv: 


of this ordinance reads as follows: 


“Electric Signs may be hung or attached at right angles to buildings, and extend not to 
exceed six feet therefrom in said space, and to be ten feet in the clear above the level cof the 
sidewalk in front of such building, upon the payment of an annual license fee of 10 cents for 


each square foot of sign space or part of square foot of such sign space, to be collected by the 
City Clerk of the City of New York.” 


One result of this ordinance has been to displace and render useless for Brooklyn purposes about 300 pai 
signs. While these signs themselves do not exceed 5 ft. 3 in. in length, they were attached to buildings in such manne: 
as to infringe upon the provisions of the ordinance and could not be brought within the 6-foot and 10-foot space lim 
without modifying or destroying their usefulness to the customer. They comprise various types of popular panel sig 
including those with scrollwork frames, and are for the most part in very good condition, They are now in our stor: 
house occupying valuable space. 

These signs cost the Brooklyn Edison Company an average of about $35.00 each. In order to dispose of the 


promptly, however, we will sell them as they stand for 


Ten Dollars Each 


F. O. B. Brooklyn 


This is an unusual opportunity for central stations not hampered by sign ordinances to buy useful types of sign 
at a minimum figure. We will be glad to have you inspect these signs by appointment, or upon request will send you 


a list showing in detail the types of signs in stock and the number of each. 








Edison Electric Illuminating Company 
of Brooklyn 


360 PEARL STREET, BROOKLYN, N. Y. 
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Photograph by the New York Edison Company, 55 Duane Street 


Night at Madison Square During the New York Electrical Show, September 30 to October 9, 1907 





HOUGH a remarkable night photograph, it but inade- 
quately pictures the beauty of the illumination at the 
Madison Square Garden during the Electrical Show of 1907. 
Experts have pronounced it one of the most striking and effective 


examples of modern advertising. It is one of many ways in which 


The Edison System 


is at the service of anyone with an object to accomplish 








The New York Edison Company 


55 Duane Street New York City 
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The Cleveland Electric 


Illuminating Company 











Cuyahoga Building 


> 
Public Square and Superior Street 





Sates Bepaer t weet: 
Number 232 Superior Street 





CLEVELAND 
OHIO 














DISTRIBUTORS OF 
ELECTRIC CURRENT 
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ELECTRICAL REVIEW 


JUST PUBLISHED 











10%" x 7%" Cloth, 473 Pages, 340 Illus. Price, $5.00 Net. 


eam-Electric Power Planis 


A Practical Treatise on the Design of Central Light and Power 
Stations and their Economical Construction and Operation 


By FRANK KOESTER 


CONSULTING AND DESIGNING ENGINEER 





Member Verein deutscher Ingenienre, Associate Member American Institute Electrical Engineers. 


With Many Special Engravings and Half Tones 








CONTENTS: Problems, Efficiency and Cost of Plants. Location. General Layout. 
Cold Storage. Condenser Water Supply. Excavations and Foundations. Steel Work. 
Architectura] Features. Boilers. Mechanical Stokers and Grates. Coal. Combustion. 
Draught. Smoke Flues. Chimneys. Boiler Feed Water. Feed Water Heater. Super- 
heaters. Super-heated Steam. High-Pressure Piping. Low-Pressure Piping. Prime Movers. 
Reciprocating Engines. Turbines. Condensers. Pumping Machinery. Oiling Systems. 
Electrical Equipment. The Design of Small Light and Power Plants. Testing Power 
Plants. Descriptive Discussion of Five Typical American and European Light and Power 
Plants. Principal Dimensions and Data of Recently Constructed Light and Power Plants. 
Tables per K.W. Capacity. Series of Tables. 


The present work is the result of the author’s extended theoretical and practical experience in the design, erection, and operation 0! 
steam-electric power plants in Europe cf from 100 to 24,000 K.W. capacity, and in the United States of from 500 to 60,000 K.W. norma 
capacity, during which time various contributions have heen made to the technical press on both sides of the Atlantic, and to technica! 


societies on this subject.—Ertract trom Preface. 








FOR SALE BY 


ELECTRICAL REVIEW 


13 PARK ROW NEW YORK 
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TRADE MARK 


Generators, Motors and Fans 


20 YEARS OF RELIABILITY 


























No. 45 CEILING FAN 
BULLETIN 20 

















ENGINE TYPE GENERATOR 
BULLETIN 151 














TYPE.‘F’’ MOTOR 
BULLETIN 151 


























TYPE “E’? MOTOR UNIVERSAL OSCILLATOR 
BULLETIN 101 BULLETIN 21 


Diebl Manufacturing Company 


MAIN OFFICE AND FACTORY 
Elizabethport, New Jersey 


BRANCH OFFICES AND WAREHOUSES 
NEW YORK BOSTON CHICAGO 
561-563 Broadway 128-132 Essex Street 207-211 East Jackson Boulevard 
PHILADELPHIA BALTIMORE 
1305 Race Street 217 N. Calvert Street 
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TRIUMPH 


Mr. Electric Light Man: a 


It would be almost as appropriate to 





ask you if you ever heard of Chicago as 
to inquire if you know about the National 
Electric Light Association Convention, 
May 19-22. It isasafe bet you are going 
to be there, and we want to invite you SLIP-RING MOTOR. 

around to Section Eight, 
where some of the family 
will introduce you to 


Master Triumph Induc- 
tion Motor, brother of 
“Mr. Triumph Direct 
Current Motor” and 


“Miss Triumph Direct 
Current Dynamo,” both of 





whom you already know. 


MOTOR DRIVEN PUMP. 


Triumph Induction Motor, though 
quite young, already resembles his 
brother and sister in strength of 
frame and graceful lines; in fact we; 
know you are going to like him just \illli 
as much. The young man behaves 
as well at night as he does during 
the day, so come early and stay late. 


SQUIRREL CAGE TYPE INDUCTION MOTOR. 


TRIUMPH ELECTRIC CO. — 


CHICAGO: Great Northern Bidg. Main Office and Works: Cincinnati, Ohio New York: | Madison Ave. 








0. 20 
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GENERATING UNITS 


We build power plant machinery for all classes of service. 
Automatic steam engines in all types, simple, tandem com- 
pound, cross compound, belted, direct connected, horizontal 
and vertical. Direct current generators and motors, belted, 
direct connected, and special types. 


RIDGWAY DYNAMO G&G ENGINE CoO. 


RIDGWAY, PA., U. S. A. 


CHICAGO CINCINNATI NEW YORK BOSTON 
824 Marquette Bldg. 907 Andrews Bldg. 90 West St. Exchange Bidg. 











| 
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‘he Strongest Guaranty of Future Efficiency is Satistactory Performance in the Past 


WHERE CAN YOU FIND MACHINERY WITH A BETTER 
RECORD THAN THAT BUILT BY THE ALLIS-CHALMERS CO. ? 


In the Equipment of Power Plants We Lead the World 


Choose the Type of Prime Mover Best Suited to Your Requirements 


STEAM TURBINE, RECIPROCATING STEAM ENGINE 
HYDRAULIC TURBINE, GAS ENGINE 











We Will Build for You the Complete Generating Unit Especially 
Designed to Meet the Required Conditions of Service, and Furnish All 
Auxiliary Electrical Equipment such as Motor Generator Sets, Trans- 
formers, Rotary Converters, Motors, Controllers, Etc. 


General Offices: MJ]. W AUKEE, WISCONSIN 














Allis-Chalmers Heavy Duty Engine Direct-Connected 


to Allis-Chalmers Generator 
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Type K Meters 


| always go to the convention to meet old friends and make new 


ones. Type K meters are winners of popular favor. They are 
not only the popular meters among the biggest and best Cen- 
tral Stations, but they are also the mainstay of the smallest. 
Type K meters can always be depended on. That’s why they 


| are most popular. 
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Chicago 
Grand Rapids 


New Orleans 


New York 


” 


MAIN OFFICE: (689) 


SALES OFFICES: 


Pittsburg St. Pau! 
e Philadelphia San Francisco 
St. Louis Syracuse 
Fort Wayne, Indiana eiceee 
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/ Limes Better 


Type A Transformers are that much better 
than they would ordinarily need to be, but 
in that one point lies the reason for Type 
A superiority. We are not satisfied with 
just meeting the requirements—every ad- 
vantage we can gain above requirements 
makes the Type A Transformer that much 
better, although it is now the most reliable 


transformer. 


The insulation of Type A Transformers 
wears like iron. The quality and quantity 
of insulating material used are rightly pro- 
portioned to attain maximum insulation 
strength in minimum space. Type A 
Transformers have safe insulation. No 
Type A Transformer ever suffered a break- 
down in insulation between primary and 
secondary, endangering life. The insula- 


tion is safe—it is 114 times better. 


15-K.W. Type A Transformer 


Their Service Is Your Guarantee 


Ask for Bulletin 1096 








Sales Offices: 


Atlanta Chicago 
Boston Grand Rapids 
Cincinnati New Orleans 


New York 


MAIN OFFICE 


Sales Offices: 
Pittsburg St. Paul 


Philadelphia San Francisco 


Fort Wayne, Indiana St. Louis waa 
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BULLETINS 
Power Transformers ; ; No. 64 
Portable Instruments ; : No. 71 
Polyphase Motors . ; ; No. 74 
Single Phase Motors . ; No. 75 | 
Ventilating Fan Outfits . . No. 76 | 
Static Transformers ; ’ No. 78 | 
Switchboard Instruments ; No. 79 | 


Single Phase Facts— 

Answers to Some Central Station Ques- 
tions about Single Phase Motors | 

Resume— 

The Polyphase Motor in the Shop 

A Phase of the Panic 

Portable Lamp Testing Volt Wattmeter 

Ventilating Fan Pamphlet 





























WAGNER ELECTRIC} 


Main Office and Factory 
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DISTRICT OFFICES 


Atlanta, Ga., 1422-25 Emoire Bldg. 
Boston, Mass., "s%e™ 110 State St. 





| | Chicago, Ill., 1625 Marquette Bidg. 
| Cincinnati, O., 811 First Nat’! Bank Bldg. 
| Denver, Colo., 1621 17th St. 


| | New York, N. -Y., réemina., SO Church St. 
Philadelphia, Pa., Real Estate Trust Bldg. 
i Pittsburg, Pa., 2323-24 Farmers’ Bank Bldg. 
| Portland, Ore., 301 McKay Bldg. 
| San Francisco, Cal., 312-14 Balboa Bldg. 
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Motor Generators 








Alternating and 


Direct Current 
In Any Combination 














Burke Electric Company 


lanufacturers of | 


Alternating and Direct Current Machinery 
Main Office and Works, Erie, Pa. 











NEW YORK PITTSBURG PHILADELPHIA 
26 Cortlandt Street Park Building West End Trust Building 


CLEVELAND: Adams & Downs, New England Bldg. 
CHICAGO: Taussig & Babcock, [428 Marquette B'dg. KANSAS CITY: W.T. Osborn & Co. 
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Type “K” Meters 


As Designed by Lord Kelvin 


The lowest priced, high-grade nine-inch 
switchboard meters on the market 


Alternating 
or 
Direct 
Current 





No delicate parts. 

No jewels, no springs. 

Practically uniform scale. 

Absolutely dead beat. 

Self-calibrating attachment. 

Will stand short circuits. 

Torque 20 times that usual in such meters. 
Absolutely simple and easy to repair. 
Unaffected by external fields. 

Electrical error negligible. 





Fully described in Circular No. 1098 7200-ALT CIRCUIT 


Length of Scale, 6 Inches 
We make 6 other types of Switchboard Instruments, also portable and precision instruments 











Co. | 
ADDRESS NEAREST DISTRICT OFFICE: i| 


Boston, Chicago, Cleveland, Denver, Kansas City, Minneapolis, New York, Pittsburg, Salt Lake City, Seattle, 
Buffalo, Cincinnati, Dallas, Detroit, Los Angeles, New Orleans, Philadelphia, St. Louis, San Francisco, Syracuse. 


Canada: C. dian Westingh Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 


Westinghouse Electric & Manufacturing 
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Protective 
Apparatus 








The Westinghouse M.P. Lightning Arrester is single pole 
for use on potentials not exceeding 1000 volts, and can 
be located on a car, on a pole or in a station. 


to 
ee od i 








It embodies a new principle in protective apparatus. 
The static discharge spreads itself over a carborundum 
block, along a number of minute discharge paths,—the 
voltage across each gap being very small, the line 
voltage cannot maintain an arc across them. 

Circulars 1132 and 1146 give full particulars. 








— 


Fans 





Westinghouse Electric Fans represent the success! ul 
culmination of a series of experiments, carried through 
many years, to determine the exact blade curvature 
required to produce the greatest breeze with the least 
consumption of power. 





Westinghouse Fans are made with 8, 12 and 16-inch 
blades in the Combination Desk and Bracket, and Ven- 
tilating types, and 57-inch blades for Ceiling, Floor and 
Counter Column types. 

Full particulars in our 1908 Art Catalogues. 








Cleveland, 


allas, 


Denver, 
Detroit, 


Chicago, 
Cincinnati, 


Atlanta, 
Baltimore, 


Boston, 


Buffalo, 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 








Westinghouse Electric & Manufacturing Co. 


ADDRESS NEAREST DISTRICT OFFICE: 


Kansas City, 
Los Angeles, 


Seattle, 


New York, Pittsburg, | 
Syracuse. | 


Philadelphia, St. Louis, 
Mexico: G. & O. Braniff & Co., City of Mexico 


Salt Lake City, 


Minneapolis 
: San Francisco, 


New Orleans, 
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Steam Turbines 


The first Heavy-Duty Steam Turbines in the field and the first in position to-day. Over 1,250,000 
horse-power in operation or in course of erection. A Westinghouse Steam Turbine once installed 
has never been displaced. 








Ask about our Non-Condensing Steam Turbines for 
use where cooling water is not available. 


Ask about our Exhaust Steam Turbines, which operate 
on the exhaust steam now wasted from non-condensing 
engines, pumps, compressors, etc. 


Steam Turbine Catalogue 7002 sent upon request. 


The Westinghouse Machine Co. 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and The Roney Stoker 
Address nearest sales office for information 





New York, 165 Broz.dway Chicago, 171 La Salle St. St. Louis, Chemical Building Denver, McPhee Building 
Boston, 131 State St. Cincinnati, Traction Building Pittsburg, Westinghouse Building San Francisco, Hunt, Mirk & Co, 
Cleveland, New England Building Atlanta, Candler Building Philadelphia, N. American Building 














Rotary Converters 


For Light and Power Service 


The Synchronous Regulator 


is a feature found only in Westinghouse 
Rotaries; it results in 


High Efficiency 
Perfect Regulation 
Minimum Floor Space 





Ask nearest office for particulars. 1000-K.W. Westinghouse Rotary Converter 
with Synchronous Regulator. 


Westinghouse Electric & Manufacturing Co. 


ADDRESS NEAREST DISTRICT OFFICE: 





Atlanta, Boston, Chicago, Cleveland, Denver, Kansas City, Mi lis New York Pittsb Salt Lake Ci Seattl 
Baltimore, — Cincinnati, a Dallas, Detroit, Los aan js Or leans, Philadelphia, St. por g San oo pel 
anada: Ww ., Hi Ontario Mexico: G. & O. Braniff & Co., City of Mexico 
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_ STOMBAUGH 


~ GUY ANCHORS 


are screwed into the ground 
without digging That's what 
: makes them economical,that’s 
what makes them hold. 
STOMBAUGH GUY ANCHORS 
ARE PATENTED 
BEWARE OF INFRINGEMENTS, 
Stombaugh Guy Ancho i ~ man- 
ufactured only b: 
,: W.N.MATTHEWS & BRO. F 
216 N.2nd St. ST.LOUIS . 


aie sind 











‘NEW PROCESS BAW HIDE Co. 


Vol. 52—No, 9 





: A New Process 


NOISELESS PINION 
iP will stop your gears 
dey from making aracket. They also reduce the 
5S vibration. Write for Catalogue, 





THE 


SYRACUSE ,N.Y 








Bishop 


420-430 East 25th Street, New York 





BISHOP WIRES AND CABLES 


Meeting the most trying conditions a specialty. 
For Controlling, for Electric Lights, and for Annunciators in ELEVATORS 


Also for Theatre and other trying work 


Gutta=Percha Company 


All Kinds of FLEXIBLE CABLE. 


324 Dearborn Street, Chicago 








BARE 


Lead Lncased Cables 


John A. Roebling’s Sons Co., Trenton, N.J. 


NEW YORK 
OAKLAND, Cal 


AGENCIBS AND BRANCHES! 


and INSULATED COPPER WIRE 


CHICAGO 
LOS ANGELES 


Galvanized Telegraph 
Wire 


ATLANTA 
SEATTLE 


CLEVELAND 
PORTLAND, Ore, 








SWITCHBOARD AND 
Es. EI. Iz CO GG supPlLy COMPANY 
ADDRESS DEPT G CHICAGO 


TELEPHONES SWITCHBOARDS 


> Set, designed 


has many 


ccessible 
ng firm contacts 
transmitter, re- 
curely placed 


al peal compact tele- 


STANDARD UNDERGROUND CABLE C0. 
i252 ELECTRIC CABLES 22:25... 


RUBBER 
MIGH-GRACE BARE, RUBBER WIRES TELEPHONE TELEGRAPH, 
COVERED ano WEATHERPROOF ELECTRIC LIGHT ano POWER 

PITTSBURGH, Pa. 
New ¥ N.Y. 


ay a 
Ateneo St Lose Mo 


San Francis 
Los Amgeies. al 

















TELEPHONES: 
Contract Dept., ay9r Cortland 
Trucking Dept., 8¢<-846 Melrose 
Stables, 5897 Coiumbus 


HICKEY CONTRACTING co. 


GENERAL CONTRACTING AND TRUCKING. UNDERGROUND CONDU!T AND 
REINFORCED CONCRETE WORK A SPECIALTY 
CONTRACT DEPT., - 13-21 PARK ROW, NEW YORK, N. Y. 
Stables: 248-250 W. 61st St. Trucking Dept.: 64-70 Timpson Place 


WILLIAM F. KENNY 
Prest. and Treas. 








For 20]Years the Standard 


**O. K.’’ Weatherproof Wire 
**Parac’’ Rubber Wire 
Bare Copper Wire 
Slow-Burning Weatherproof 
Railway Feeder Wire 
Slow-Burning Wire 








PHILLIPS INSULATED) WIRE COMPANY 


PAWTUCKET, 'R. 








THE BRISTOLCO 


(SUCCESSOR TO WM. H. BRISTOL) 
Manufacturer of BrIsToL’s 


Recording Instruments 


For PRESSURE 
TEMPERATURE and 
ELECTRICITY 


INCLUDING 
The Wm. H. Bristol 
ELECTRIC PYROMETERS 
d 


HIGH-GRADE 


Rubber-Covered 
Wires 


WIRE COMPANY 
DETROIT, MICH., 


an 
PATENT SMOKED CHART 
RECORDERS 


THE BRISTOL C0., cnct*2!"%on 




















